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(57) Abstract 

lH-lmidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R 1 is hydrogen, hydroxyl, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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xH5Xttxg6(cfU>££i£J:Lx\ Ig7 {c*^ThuIB-IB;S (VIII) 

©fb£tl h &©-$:& (XV) 
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R''COOH (XV) 
(5S#» R r (iR 1 hl5lit« (fc£U *K2fi*l»<) ^^1"o ) 

2 0 O'Com-ZfrfoTZZtlZk*), (X) cDib^tJ^tfSZ^^T-^, 

?gJrI©#£TX&##£Tl^ 0°C^?) 2 0 0°C©RgT*Rf&*frl\ ICMt: 

i6UT«ifet:<tD«i«ttf S^fcCtDx R 6 ffffiSfc^T-fea-asa; (IX) © 
KftWfc^nm 2 -i3£5£ (VIII) (Dfc&mit. hU*^y> 

^ KXtt h ;i/x 0 °C7> £ ^©iS3£iSdK©S-CSJi&-r S - t £ «fc 

tK (XVI) 




(XVI) 



R 3 , R 5 , m&VASttBu^iilsiStiS^^-ro ) 
©fb£$) * f# £ - i: #T- § S o 

16 
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hzffim^mm&mm&vM&tz (ch 2 ) m mz&&Lte\,^mw^z. n& 

^St^DTs m&£<fcDJi&{£S-f 3^i:tct!^ -»5£ (XVII) 




teiitij£i:PJ3tll£:^t~o ) 

3i3^^^i- h 'J £A, 313 U ^A3?©gMb£iJ£ffl^Ts a#2© 

77>, l, 4-y**tf>, l, 2-s>*ddx*>, T-th> 
h U ^A^a 'j £a£©t;i/* y£jRXi±v?*$/£A-*>*;i/'># ASf©r;u* 

17 



WO 00/09506 PCT/JP99/04381 

ft, J— )\/, n-7o^y — ;H|©r;HJ— N , N-^ 
(I) ©<b£tk Xt±R 2 #7)<i£ST"R '#R r T*fc3-J&^ (I) ©<b£tl£h 

>; 7)i*u * * >7;b* >»jjft*«5, Jgfc* 7 >7;i/*-;i/X{±JI<b p- h ;i/x > 

iJ^A, 7»yfb^ h 'J 7>WbV^'?A, M:#U7A, ^b^-h'J^A, 

3-Wb£U7A, 371b:*- h U 7A^|) fc&s i^^fi^M^yF, N, N- 

rh77x-jl/*7*-')A ) ^b^^rlt^v^ h U 7^;i/*7*x7AX& 1 

^aj^©P^S^t-^c:i:tctO, R 2 #7>yf!IIHS m«il^X{i37^-T 
T% R '#R ''T'fc-S-flSiS (I) ©fl:-£tj£#3-i:#T-^3o 
*^{b^©^6©^^£T-(±, -J&iS ( I ) 4\ R 3 #pmg-f& (CH 2 ) 

>^;i/A, h D 7;i/*D^;i/*^©&§^£Wt*SflSffi^^te2S&£"£** 

Z> (CH 2 ) ^(z^L^^g^T^^H^tifctain^S^^ST-feS 

1, 2-v7POX^>, 1, 4 
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Ufa**®, h U 7;WDftgs, **>*;b*>tt, p- g 

m, LT(±x W*ti, * h 'J £ A-£* U Ix%$<D7)l/jj V&Ms 

$AH17g£J&& ^7y->A^, ^-;i/T>XISM 
STtCx M*»&*«E©jB«La^©K-r% SEfr<b 2 0 0 kg/cm 2 ©E^-?:ff 9 

*^{b^©^7©^^£Tiis R 2 tf^tssJi^-e&s-jiss; (D ©<tn 

-7A3|©JMS©#£T, N, N-^^fM^A7^ h'X!iF^^©ii® 
#STXt±*#4Tl3, O'Cfr^ 2 0 0"C©ra-CSJiSrs^i:t:«t R 2 #M 
&g£^LT&cfc^7 xy (I) ©<b^*»sci:tf-e# 

-5) o 

#3PJ^b^©t§ 8 ©£$&-£'&> fg 7 ©-&/&& CJ;*H#£>*i;fcR 2 tfBBl* 
^LT*i^7i; &£>-8S:5£ (I) ©fb-£rt)£> M7>x-^A 
N, N- y^f;^A7^ KXfct h;i/x>S©MO#4TXI4*# 
fiTt x 0°Cfre> 2 0 0"C©P^fSli&1"a^fct: «k R 2 A s 7Uit*5- 

*J6W<b^«9©^9©^*»Ttt, R 2 #ig^fi^T-&3-fl§:5$; (I) ©fll-& 

Tfc^JfttT^ h'Jxf^7^>, JKKfc'J^A, zK*<b± 

h >J«>/»i*©Jfi*©#4TXtt*#?9ET^ ^ z-VJ-K, n-7* 

□ /w-;i/^©7;i/n-;uM, 1, 2-5>*dpx*>, N, N 

19 
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{TFT'Effc-r 3 HRS (I) ^ R z # lfi* t <1±2<H©B&£ 

#^fjmt,£rti©igi 0©£«arCH\ SS9©£j*iSfc:J;!}f»&*ifcR 2 #^> 
^7^S, v^>v;i/T^ yfixiip-^ h*^>^7^ ;it-fei.-^ 

2 * s p-^ SWT'S Rfcfflv*"tKfc»£jfc-r*c: 

)VM5U*7k, feSU±£*i?>©«£iSi&*k ^iB*?>JS^©a«iSS©HT*x g 

fcffl^Ts ^E*»?> 2 0 0 kg/cm 2 ©E TjT' ft? £i:#-e£3o X> K&ffl^fcffii 
&tg&J&t£> ^9 J— J\sW<D7)\sO— KM.. i&ik/J-^y, 1, 2 

-i/^DDx^>, 1, 4 fh7tFD77>, h;bx>, N, 

h 'J 7;i/tfo/*>;*;i/*>&3F©K£flH\ 0°C*»e>^©iasSSSE©ST*fT 
#fgoJHbi§rt)©ffl 1 l©^ric?ST-tt, -ft* (I) 4\ R 3 tfxfi/>m 

l/>, 1, A-V**V>, r^k h'D77>, /7 7-^, x*y-;i/, n- 

20 
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(i) r 'tf^^vssat&stLTW-rsfiaft^siRiafRias-c-ifes^ 

tot, «cD-jRa (xviii) 

R 7 -0-NH 2 (XVIII) 

hiJ^A, JftB* >J £A, j^KtKJS^- h 'J ^ a , h U ^A^©iIS©i££ 

N, N-^/f^MTU', 1, 4-y**U->, r h7tKD77>Xli 
h;i/x 0 o C^e>^©3l^SS©PB^SJS&-rSCLi:tct -IK 

#$gBjHt£4*)©^ 1 3 0^i*Stl±, R 1 ftVmm 1 !--*: (I) ©<b 

-^mm^tocom 1 4 ©-^^-eau ( 1 ) *s r 3 a ( c h 2 ) 

tc, jgS&K3H*fflUTS*B$-&s h«8B— Hft^C ( I ) 4>> R 3 #SMrfS (CH 2 ) 

21 
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v— ;u- 1 >*>, t&fc J. 9 >7> to*—)]', JS<bp- h^x>^;i/* 

*J8Mft^»©»l 5©£fiS8rt-fcJu -«5fc(I) <K R 3 ^^-r?. (CH,) 

js&T-S^ttctb. -ftS (I) R 3 ftTOir3 (CH 2 ) .Stg^bft^ 



tS^SMtts -glS&ftHb£^T-fc tK tf'Jx.&\ Journal of Medicinal 
Chemistry, 1 8&, 7 2 6H ( 1 9 7 5 30 ; PI, 3 3#, 1 8 8 OS ( 1 9 9 
0 50 ; is], 4 0t, 1 7 7 9M ( 1 9 9 7^) , HP8ft§ ! FfiBII£ 9 7/2 0 8 
2 Of, 3-D y^^ffP&BISR2 23124^(1987^) tglcHTf^ftTiS 



22 



WO 00/09506 PCT/JP99/04381 

£©afcUT.K£3ftSffiffiHRj£ (I) Xtt (ID 1?3%$n**f»<tlH- 
fe<7-fe'J>, v^od-;I/, ^U-fe'J>, ffiWfr^) *M£ffl£*i5o 

-amtLx, mn&^-co. i ~ i o o o mg mm, iMSPS-rco. oi~5 

te£ft&&©T*y:&Oo 

23 
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tert-^h^^*;!/^-^, Ac : T-fe^;U, Ms: £ Ts:p-h;i/X 
>X;i/*-;i/, Me : tWI/, Et : i^b, n-Bu : n-7*^;i/ 0 



gST, ^V-^?>ixf;v7 6. 5 g&tfh >8 1 . 5 ml 

©ilfb/^b>7 5 0 ml mmzmth iJ7x^V^>l 4 9g$30l:M 

tan em^mwLtco ^^m^K^mx.xi^it/^\yyzMLtz 0 

-riV-e^bt 1 8 4 g®$itMS.Il£f# tzo x-Z ;-)lfrt>m&mLZ, M 
£14 7. 5- 1 4 8. 5°C©ife7''JXAfc B H Sifco 

TtMfttiX fit C 27 H 29 N 0 2 

Hlftl C, 81.17 ; H, 7.32; N, 3.51 
Hlfcfit C, 81.19 ; H, 7.22 ; N, 3.44 

##0|J 2 

n - h ij7x-jMf;i/-4-^'J 

7K#Ts Tk^fb'J^^Ar;!/^ ->7A 10.6 gofttzKr- hvt Hd7?>3 

0 0 ilSiStt^fc^N- h U7x:z;M^-4-£^'jy>*^*">i£x^ 

1 1 2 gfiDjffi*^ h7bh*D77>4 0 0 ml m&ZffiT U §®T 4 B#PbW# 

$©7gM£?iSTLfco U f h7hFD77>T«, £Lfc« 

MMLTff ^ftfc&felll&^^-^Tr&ftLT, 8 4. 2 g©M^ 
£f#£ 0 ^^y-;^?)S$£ a B s lX, ib,& 9 2 ~ 9 9 . 5°C(DM^^mtzo 

^mmm c 25 h 27 no 
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mmm c, 83.99 ; h, 7.61 ; n, 3.92 

C, 83.79 ; H,7.74; N, 3.94 

NMRX^ h;u c5(CDCl 3 )ppm : 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 
,1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz),7.14(3H,t,J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IRX^hil/ v(liq.)cm M : 3416 
-77.7^7 Mb m/z : 371(M + ) 

mm 4 

/^>7;i/*>l£ (N— h 'j7i^f;H4-^'J^) 

7 Ktfn^ N- h U7x^;i/^^-;i/-4-t:^ l Jfx>^^y— ;b8 4. o g&tf 

h U xf- JIT 5. y 3 6 . 2 ml ©f&Tk^ h'D77>4 2 0 ml S«t> ififc 

/ * >^;i/sh-;i/ 18. 3 ml £?&T LT, HfiT' 5 . 5 B#F B W# Ltz* 

H£f#fco t&ib*3-\s>t*# y-JbOW&fr^M&BBLZ. »£12 9. 5~ 
13 4°C©ife7 , 'JXAtt B B H ^{#fco 

Ttmftffim c 26 h 29 no 3 s 

ittl C, 71.69 ; H, 6.71 ; N, 3.22 
C, 71.68 ; H, 6.47 ; N, 3.19 
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##0IJ 4 -DTs #%#J5tfMb&$)£f#fco 

##0>J5 

1 1 1. 5-1 14°C 
7C5d^#fffi C 2I H„N0 3 S 

JHIIfi C, 72.13 ; H, 6.95 ; N, 3.12 

lit C, 72.03 ; H, 7.12; N, 3.14 

(N- h U7x=^f;i/-4-K^U^) ^f-;i/6 0. 
0 gJkVTVfct h U^A 1 7. 9g©i7kN, N-S?* f^*;i/A7 5. K 3 0 
0 ml ISi* 7 0°CT- 1 7B#F B E M#L7co KJft&^-»£3t£U L 

Jl«#&l&7kU SiiSBafebfco »?>nfcH**, x^;-j^n-^^> 

S*3&»?»S*SSL-r, M103. 5-105. 5°C©*R6ISg&l»fc. 

7C*«-«f <l C 2 5 H 26 N 4 

mmm C, 78.50 ; H, 6.85; N, 14.65 
HI C, 78.45 ; H, 6.74; N, 14.82 

7 

2- (2 -7^ h*x^-;i/) - 1 -tT^'J i/ylJfrtfy&tert-yi-Jl 
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2-(2-t FD + >>xf;i/)- 1 - f^U iy>tUV^>mtQrt-y^)l4 6. 
7 g&t>* h U ^ > 3 1 . 3 ml ©asTkx h 7 t H n 7 5 > 3 0 0 ml jg& 

OJc^T^b/^>x;i/*-;H 5.8 ml £?&TLT^&T" 2 BSMftLfco 
S*&S^t7k*Snx.T2/x^-;i/x-7 1 ;i/TtlliaiLfco flbtBift£zKi:fla*l&ifok 

4. 4 g £'f#fco &we, W&iifcllgSCTS;^ h U ^A2 2. 9 

gMN.N-^yj-M^AT^ K 2 2 0 ml £flDX.T 7 0°CT 4BSRg«#Ufco 

NMR*^* (5(DMS0-d 6 )ppm : 1. 20-1. 32(lH,m),1.40(9H,s), 1.48-1. 58(5H 
,■), 1.60-1. 68(lH,m), 1.88-1. 96(1H,b),2.71-2.78(1H,i), 3. 28(2H,t,J=6.5Hz), 3 
.80-3.86(lH,m),4.19-4.25(lH,m) 
IR*^h;i/ v (liq. Jem' 1 : 2104,1692 

4 -a-^rv - i -t^u y>7-fe h- h u;u 

4 - \Zi U v y > • • -TKIOtJ 25. Og, ? □ P7t h x h i; ;n 

1. 5 il V7Dt;bxfib7^5 7. OmlCf h7th*P77>2 

5 0 ml 1 OOSiailiKUfco £jfo&*&«!l£iS*U SfStflafnJSK*^ 

* h U«i7A7KM4J!)0^T> S»xf;i'J:^^/-;i' (10:1) ©MT-ffltli 

>OJB«[T?«fe»bT 15.7 g©$*lfi^ll£f#fco 

NMR*^ (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

IRX^hil/ v(KBr)cm ' : 2232,1714 
x'**^ h;um/z : 138(M*) 
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#%0fl9 

4- (tert-yh^v'*;!/^-;!/^^/) - 1 -h*^U i^>T-te h~ h 'J;i/ 
1 4 7-1 4 8°C 

nMftW C , 2 H 2 , N 3 0 2 

C, 60.23 ; H, 8.84; N, 17.56 
lit C, 60.08 ; H, 8.63; N, 17.55 



^nm i o 

N- h ij7i-;Mf;i/-4-^'J^>7-t! h- h 

^^>x;i/*>^ (N— h U7oi-;i/^^;i/-4-t:-^'j^;i/) ^;i/9 o. 

4g, 3 -Mb* U ->A3 . 5 0 g£l^>T>{b:>- h U e>A2 0. 3 g©$l7k^ 
f^7i^ + y K 4 0 0 ml !KiB&£. 9 0°CT* 5l$BSfli#Lfco SJfefi^lfct:* 

SS/^/-;«#LT7 0. 0 gCDfcfeSSSUfcfcfco JUb * U > * ^ 
-;u©ig«[*»&fUeSLT, Hu^ll 3 8-1 3 9*C©ifiJSS^fc. 

TG^Mftt C 26 H 25 N 2 

mmm c, 85.21 ; h, 7.15 ; n, 7.64 

III C, 85.35 ; H, 7.26; N, 7.62 

l ooASt^t, ii~i 3©<b^«a*#fco 
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m 






11 




«Sfe3SS^(MeOH-Et 2 0) 
mp.l 58.5-1 60.5°C 
7E^t##rfit C 27 H 2B N 2 
HlrafiS C 85 22- H 7 42* N 7 36 

Hifcfii C, 85.21; H. 7.52; N. 7.34 


12 


n 

BocN^A v ^XN 


Mfe^'jXA#JH(iso-Pr 2 0-n-Heptane) 

mp,48-49°C 

Ttmfttiife C 12 H 20 N 2 O 2 
Slraflt C 64 26- H 8 99; N. 12.49 
H&fil C 64.01; H. 9.24; N, 12.35 


13 

* 


BocN v^\^- CN 


&fe*SII(iso-Pr 2 0) 

mp,89-90°C 

7C^53 v flf1iC n H, 8 N 2 0 3 
Slmfit C. 58.39; H, 8.02; N, 12.38 
H&fit C. 58.31; H, 8.01; N, 12.37 



i 4 

N-hij7x-;Mf^-4-t^U^>7-bh^h 1 J;V2 1. 2g, 10% 
;Kiftt h U £ L&m%L 1 2 7 ml SVx^ y 3 1 2 ml if;M£ 7 4 B^P^iS 

^7Ki§$£flnx.TpH4~5 {enacts *ftHbfc|gft*»8lU ^ 
tlWlt 2 3.6 g(7)»fe|g B ^^ff fco ^^y-^i:ft8xf-;K5I»* 
^H$SH tTx Hj&l 9 7- 2 0 9°C (AM) 0«tfe*M*ft*»fco 
7C*#0fffi C 26 H 27 N0 2 

C, 81.01 ; H, 7.06 ; N, 3.63 
%mM C, 80.85 ; H, 7.17; N, 3.70 



1 5 

N — h 'J7ix;Mf;i/-4-^'J ^>»K2 3 . 6 g.JKS* V £A 1 6. 
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9 gStfJUbx*-;^. 0ml©$8zKN, N-y^f;i/*^A75 K 2 3 0 ml » 

J:rh7t KD7 7>©S*A»?.StgSLT. 14^ 1 6 5— 1 6 6«C©fte«gg 

7G&#*rfiI C 28 H 3l N0 2 
III C, 81.32 '; H, 7.56 ; N, 3.39 
%m% C, 81.08 ; H, 7.69; N, 3.43 



1 6 

4 _^-^ v _ i -e^V i?>r-fe h- h U;H 0. Og, xfl/>^U3-;i/ 
2 2. 6 g&tfft* p- h;i/x>*;i/*>K0 . 6 2g©h;n>l 00 bIJSj* 

3) M«lf:7;Kt*7A^n7 h^^-r-T-SHHLTx 12. 8 

NMR^^^ h;V 5(CDCl 3 )ppm: 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^thfr v(liq.)cm-' : 2230,1094 

h;i/m/z : 182(M + ) 

#%0J 1 7 

5 0 ml mmm.^^4-Ti/ K^^;i/-N- h "J 7i-;Mf^^'J v>4 7 . 
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7 g ©|7Xf F7th'D77>2 5 0 ml ^»&«5TU MUX' 4 B^Stf Ltz 0 

«*«ttu-c 4 8.i gvm&m&zmtzo 

NMRX^^ Ml/ <5(CDCl 3 )ppm : 1.14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 

Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IRX^Zhfr v(liq.)cm"' : 3056,3028 

nftmm^xx^t h;u : c 25 h 28 n 2 

9lfett m/z :3 5 6. 2 2 5 2 
III m/z : 3 5 6 . 2 2 5 0 

##04 1 8 

0 0 ml mmtii* C ftfiftg 2 8.1 gcoifTK^ h7tFD77>100ml 
£ngTL-T 3 O^mmWLtzo ft^TvKtfn^ N-b'j7x-;Mf^-4-K 
^.i; $/>T-fe h^- h U;i/7 0.0 gcD^TRx h7t F077>3 0 0 ml 
TUT, Sat"6RfSj|jfLt. x h 7 t H o 77 >h 1 

0%zk^b^h'J-7A7K^oig^^^TLfco 8111111/ 

M7kU SSI^gibt 7 1.4 g0ife}t(t:*#fc. 
NMR7x^7 b)l <5(CDCl 3 )ppm : 1. 18(lH,brs), 1.35(2H,brs), 1.40(2H,q,J=7.5 
Hz), 1.48(2H,qd,J=11.5,3Hz),1.63(2H,d J J=11.5Hz),2.67(2H,t,J=7.5Hz), 3.05(2 
H,brs),7.14(3H,t,J=7.5Hz),7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
IR7s^^h;i/ v(liq.)cm l : 3060,3032 

nftmm-?zz^z c 26 h 3 „n 2 
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m/z : 3 7 0 . 2 4 0 9 
III m/z : 3 7 0 . 2 4 0 0 

##0>J 1 9 

4- (3-7^7DtJV) -N-h l J7i-JM^t^'J^> 

NMR*^ Vft (5 (DMS0-d 6 )ppm : 0.95-1. 05(lH,m), 1.19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,(i,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IRX^bil/ v(liq.)cm"' : 2972,2920 

##0"] 2 0 

2- (2-T^yx3\M/) - 1 -f^. | ;i/>*;i/**>^tert-7*^;i/ 
2- (2-7^h'if^) - 1 -fc^'J V>iifrtf>WL tert-7^;i/4 3. 0 
g&V5%/^y^AJ^*2. 1 5 g(D*$;-)\/2 1 5 ilS9K$, gST- 9 

NMRX^ h;i/ S(DMS0-d 6 )ppm : 1. 20-1. 30( 1H, m) , 1.38(9H,s ), 1.45-1. 58(4H 
,m),1.72-1.82(lH > m),2.34-2.47(2H,m),2.65-2.76(lH,m),3.18(2H,t J J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 

I vdiqjcm"' : 2976,2936,1692 

mm 21 

l- (2-r = yx^-;b) -4, 4 -i^i^i^^e^u i>> 
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*,>j)\, i 3 m i ^cU2%Ty^-7 * >? J '— 13 ml 

f^iif^l' : **J—)\*= 1 0 : 1) t-«IHl/t, 10. 1 gOifei* 

NMR7>^ Ml/ (5(DMS0-de)ppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
I Ry^? h;U v(liq.)cB"' : 2956,2884,1094 




22 



BocN 




NH. 



NMR X^HU <5(DMSO-d 6 )ppm:1.02-1.12 

(1 H.m). 1.16-1 .50(1 4H,m),1 .53-1 .60( 1 H.m). 1 . 

70-1.77(1 H,m).2.56(2H,t,J=7.5Hz),2.75-2.83 

(1H,m),3.65-3.78(2H,m) 

[R XK^HU V (liq.) cm-':2980.2936,1 692 



23 



BocN 




NMR X^VbJls d(DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,mX2.50-2.65(1H.m),2.75-2.9 
0(1H.m),2.90-3.50(4H,m).3.60-3.90(3H,m) 
m^thfrviMq.) cm _, :1700 



24 



BocHN^^-^ 



NMR X^NUS(CDCI 3 )ppm:1.15(2H,brs). 
1.45(9H,s),1.85-2.00(2H,m),2.00-2.20(2H,m) 
NH 2 1 ,2.30-2.50(2H,m),2.60-2.95(4H,m),3.40-3.60 
(2H.m),4.46(1H.brs) 
IRX^M/Vfliq.) cm , :3332,1692 



25 



N 

Boc 



NH, 



NMR X^^NU 5(DMSO-d 6 )ppm:1.39(9H,s 
),1 .58-1 .66(iH.m),1 .68-1 .90(5H.m).2.47(2H.t 
.J=7.5Hz).3.13-3.22(2H.m),3.68-3.76(1H,m) 
IRX^^hJUvOiq.) cm ':2972,2876,1696 
itfcltm [ff] 0 ": "54.3° (c=0.1, DMSO) 



33 
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#^0'J 2 6 



5, 7-y^DP-6-rhDfxy [3, 2-b] b*U^> 
4, 5-^th*D-7-b KD^v-6--hDf-xy [3, 2-b] f 'J ^ 
>-5-:*>2 4. 8 gSI>*^^^H^U>8 7 ml ©rgi^!)£\ 6 0°CT:2 4I$ 
P^«t#Lfco £«£iy&U ®%L*i&ib*?-\s>t*? J-)\> (10:1)© 

H^b^l^i:^/-^ (10 : 1) ©MMT-lfttiibfco £rLfc£$^£ 

n-^-yv (1:3) £&&^l^L^>U#y;i/*^A^PT h^77^-t 
»L-ts 10. 6 g©v&*a&*£li£f#fc 0 n-^it^^lflSllLT, 
6~9 7 0 C©^fe^$:#feo 

NMRX^ Wl/ d(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRX^hil/ v(KBr)cu)- 1 : 1540,1368 
VX*^ WHn/z : 248,250, 252(M\9:6:1) 

##0<J2 6©^i:^ot, #%#J2 7~3 2 (Dit&VnZmtzo 




N 



CI 



NMR X^^HU(5(CDCI 3 )ppm:7.87(1H. 
dd.J=9.2.5HzX8.06(1H.d,J=9Hz),8.24(1 

H,d,J=2.5Hz) 



4&tt(#f*SH;§!&) 



28 



Me 




CI 



N 



CI 



NMR X^£MU(5 (DMSO-d 6 )ppm:2.62( 
3H,s).7.78(1H,dd.J=9,2Hz),7.96(1H,d f J= 
2Hz).8.05(1H.d,J=9Hz) 



29 



MeO 




N 



CI 



NMR 7.^<7h;U5(CDCI 3 )ppm:4.01(3H, 
s),7.42(1H,d.J=2.5Hz),7.55(1H,dd,J=9,2. 
5Hz).7.99(1H,d,J=9Hz) 
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30 


o 

N 


ct 

N CI 


StfeSSUGso-PrOH) 

mp,182-183°C 

7C§fj##rfiI C 8 H,CI 2 N 3 0 2 
Stifil C 39 37; H, 1.24; N. 17.22 
HSHilC, 39.37; H. 1.02; N, 17.25 


31 


o 


N CI 


&*lfel£#iIIi(n-Hexane) 

mp,64-64.5°C 

7C3H##rfii C 9 H e CI 2 N 2 0 2 
SlifitC. 43.75; H, 3.26; N, 11.34 
HSMiC. 43.77; H. 3.02; N, 11.44 


32 


o 


N CI 


5&Slfe&tf&(n-Hexane) 

mp,94.5-95.5°C 

Ttmtttiife C 8 H 6 CI 2 N 2 0 2 
StiifilC. 41.23; H, 2.59; N. 12.02 
HSUSC. 41.12; H, 2.64; N, 12.01 



mm 3 3 

2 _/7 p p _ 3 _ - (. p - 4 



[2- (N-h'J7i-;Mf;v-4-^U 



2,4-i/>7un-3--Ya*; U>2 2.6 gSlfh 'JiW^ 1 3. 
0ml©N, N-^^f;^A7^ K 6 0 mligi&tx zk^WT, 4- (2- 
T^Sx-l-H) -N-h l j7i-;Mf;bt^ l J^>23. 0g©N, N—>*/ 
fj^jbA7^ M 0 ml ^§»TL. ^rST- 1 B3IHHJl#Lfc. SJ»S^«9C 
ftKxf-^SVTKSSO^x flrfflLfclSIlfcaMfcU Siif;Pi:yif;i/x-r 
;UT-Ji^^UT> 2 6. 9 gC^^i^ifeo N, N-y/f^AT^ 
Kfcftfitx^i/©«ftfre>l5&IiL-tx Bfe^223. 5-231 °C © 
feJSiSife. 

7C*##Hi C 35 H 33 C1N 4 0 2 

C, 72.84 ; H, 5.76 ; N, 9.71 
C, 72.64 ; H, 5.80; N, 9.82 



#%0|J3 3©7j^t^oT, #%0iJ3 4~6 0 ©ft^tl £ t# 
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WO 00/09506 



PCT/JP99/0438I 



R 3 — (CH 2 ) m 




m 



B 



m 



34 



CI 



Ph 3 CN 




Stfe*£JI(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 96.5-1 99.5°C(#fl?) 
7C^»«ffil C 35 H 32 CI 2 N 4 0 2 
Slfttt C, 68.74; H, 5.27; N, 9.16 
gHg C, 68.47; H, 5.31 ; N, 9.18 



35 



H 



Ph 3 CN 




Jt£$SJI(MeOH-THF) 
mp.214.5-225°C(^<!f) 
7cf£##rfi& C 34 H 3l CIN 4 0 2 
JUmfit C, 72.52; H, 5.55; N, 9.95 
gfcfil C, 72.54; H. 5.62; N, 9.82 



36 



H 



Ph 3 CN^j^ 



HfeHSJI(MeOH-iso-Pr 2 0) 
mp.1 76.5-1 83°C(#fl?) 
7cf$t##rfiS C 36 H 35 CIN 4 0 2 
SUM C, 73.14; H, 5.97; N. 9.48 
C. 73.33; H. 6.04; N, 9.36 



37 



H 



Hfe*S&(MeOH) 
mp.1 28.5-1 29.5°C 
TC^tftirfil C 23 H 25 CIN 4 0 2 
Slmli C, 65.01; H. 5.93; N, 
13.19 

HS&fit C, 64.96; H. 6.03; N, 
13.27 



38 



H 



BocN 




0 



ftfe*£if B (AcOEt) 
mp,199-202°C(#fl?) 
5c*#*rffil C 19 H 23 CIN 4 0 4 
Slraii C, 56.09; H, 5.70; N, 
13.77 

HS£fi£ C, 56.04; H, 5.69; N, 
13.77 
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BocN 




W N 



m 


B 


W 




39 


CI 


CH 


fSfe&JKMeOH) 

mp,1 89.5-1 90.5°C 

?L^##riI C 2) H 26 CI 2 N 4 0 4 
Stttt C, 53.74; H, 5.58; N, 11.94 
H&fil C, 53.61; H, 5.55; N. 1 1.67 


40 


Me 


CH 


IH9fe*SII(MeOH) 

mp,185-186°C 

7C§H##r<i C 22 H 29 CIN 4 0 4 
Strait C 58.86; H, 6.51; N, 12.48 
Hlfcfi! C, 58.72; H. 6.60; N. 12.39 


41 


MeO 


CH 


I Jt«fefgS<MeOH) 

mp,1 83.5-1 84.5°C 

Ttrnfttirfe C 22 H 29 CIN 4 0 5 
Still C, 56.83; H, 6.29; N. 12.05 
USUI C, 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe*SJI(AcOEt-Et 2 0) 
mp,1 57.5-1 61°C 
7C5$i##ffii C 20 H 26 CIN 5 O 4 
Stilt C, 55.11; H, 6.01; N, 16.07 

I HSifit C, 55.18; H, 6.10; N, 15.86 
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m 


R 2 


R 3 




43 


CI 


Ox 


Stfe*SJI(AcOEt-iso-Pr 2 0) 

mp.133-134°C 

7L§*§##rfiS C 2l H 27 CIN 4 0 4 
Strafi! C, 57.99; H, 6.26; N, 12.88 
H&fil C. 57.99; H, 6.34; N, 12.85 


44 


Me 




Hfe*£H(EtOH) 

mp,138-138.5°C 

7C^##rti C 22 H, 0 N 4 O 4 
SUfit C. 63.75; H, 7.30; N, 13.52 
fggUfi C. 63.70; H, 7.49; N, 13.44 


45 


CI 


a 

Boc 


ftfeti-ftJKAcOEt-n-Heptane) 

mp,1 48.5-1 49°C 

5cfH##rfii C 21 H 27 CIN 4 0 4 
SUfil C, 57.99; H, 6.26; N. 12.88 
USSffl C, 58.04; H, 6.27; N, 12.87 


46 


CI 




Hfe*SH(iso-Pr 2 0) 

mp,121-122.5°C 

Ttmfttiife C 2l H„CIN 4 0 4 
UltiS C. 57.99; H, 6.26; N, 12.88 
UStfit C. 58.04; H, 6.32; N, 12.82 


47 


CI 




Hfe^'J X A#H(MeOH-iso-Pr 2 0) 

mp,155-157°C 

Ttmfttilfe C 20 H 26 CIN 5 O 4 
UtifiS C, 55.11; H, 6.01; N, 16.07 
Uglil C, 54.92; H, 5.89; N, 16.00 
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I ## 1 

m 


ffe 

R 


R 3 




48 


CI 




ftfe&aKMeOH) 

mp,1 76.5-1 77.5°C 

5ciH##f fit C 20 H 25 CIN 4 O 5 
HHIS C, 54.98; H, 5.77; N, 12.82 
HSMi C. 54.85; H, 5.76; N, 12.86 


49 


CI 




Hfe$t#Ji.(AcOEt-iso-Pr 2 0) 

mp,150-150.5°C 

5c^5J-«f<iC 2 ,H J8 CIN 5 0 4 
Sllii C. 56.06; H, 6.27; N, 15.57 
Hifcfil C. 55.92; H, 6.19; N, 15.59 


50 


Me 




Hfe^M(AcOEt) 
mp.151-151.5°C 
TEfStttflrfil C 22 H 3 ,N s 0 4 
gimfit C, 61.52; H, 7.27; N, 16.31 
C. 61.33; H, 7.14; N. 16.29 


51 


CI 




ft fet»$t # H ( AcO Et-i so-P r 2 0) 
mp.11 9.5-1 23°C 

TuffHHfrfl C l8 H 2 ,CIN 4 0 4 -1/4H 2 O 
SUfS C. 54.41; H, 5.45; N, 14.10 
Hgfcfit C, 54.60; H, 5.45; N. 14.19 



R 3 -(CH 2 )_ nh 

i .N0 2 



N CI 



01] 


R 3 


m 




52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

TcHtMfit C (6 H 19 CIN 4 0 3 
SUfil C. 54.78; H, 5.46; N. 15.97 
HHfil C, 54.70; H. 5.51; N, 15.93 



39 



WO 00/09506 PCT/JP99/0438 1 



53 




2 


ftfe$£J!i(MeOH) 
mp.123-124°C 
5ctJt##ffil C, S H I7 CIN 4 0 3 
Slifil C, 53.50; H, 5.09; N, 16.64 
C, 53.44; H, 4.94; N, 16.60 


54 




3 


HJffe&JKMeOH) 
mp,163-164°C 

5zmttffiti§. C 16 H, 9 CIN 4 0 3 
Slifil C. 54.78; H, 5.46; N, 15.97 
H@MI C. 54.79; H, 5.36; N. 15.95 


55 




2 


| mp.145-146°C 
7C^»«ffit C I6 H 19 CIN 4 0 2 
Sfrafil C, 57.40; H, 5.72; N. 16.73 
HSMS C, 57.23; H, 5.75; N. 16.74 


56 




2 


Hfe$gr B (iso-Pr 2 0) 
mp,1 02.5-1 03°C 

Ttmtttirfe C, 5 H, 7 CIN 4 0 2 

StrafiM C, 56.16; H. 5.34; N, 17.47 
I Hifcfil C, 56.14; H, 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

5ufH##rfit C 20 H 25 CIN 4 0 4 
gtrafit C. 57.07; H, 5.99; N, 13.31 
HSJii C. 57.04; H, 5.92; N, 13.26 

It1fc1t&[ce] 0 l0 :-9l.r (c=0.1.DMSO) 


58 


BocM'^ v | 


SKftfe*8ft(MeOH) 

mp,135-135.5°C 

5c*»flrli C 2I H„CIN 4 0 4 

Stifit C, 57.46; H, 7.12; N. 12.76 
HgHS C. 57.33; H, 7.15; N, 12.74 
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59 


BocN > 

ax" 


NMR X^^HU<5(DMSO-d 6 )ppm:0.98(2H 
n SHri 1 ?0-1 30(1 H m) 1 41(9H s) 1 
59(2H.d.J=12.5Hz).2.04(2H.quin,J=8Hz).2. 
60-2.72(4H,m),2.79(2H.t.J=8Hz).2.93(2H.t, 
J=8Hz),3.21(2H.q,J=6.5Hz),3.89(2H,d,J=12 
.5Hz),6.52(1H,t,J=6.5Hz) 
IR T/^hJU l/(liq.) cm-':1688,1526,136 
6 


60 


BocN^^i 

JL M°2 


Jife^UGso-PrOH) 

mp.148.5-150°C 

Ttmfttir®. C, 9 H 25 CIN 4 0 4 S 

SUfil C. 51.75; H. 5.71; N, 12.71 
HSMi C, 51.64; H. 5.80; N, 12.69 



##{?|J 6 1 

3-7^y-2-^nn-4 - [2 - (N- h'j7i^M^-4-^'J 

Wfo-vtTK' tsim%§. 5 6 gB.lf*?y-)l2 2. 3ml©rh7hh'P 
77>100 Blfcift+fcacftTx zK^b^^sH^-h U^A2. 0 9 gft««IPUfc 
& N 2-^DD-3-r ho-4- [2- (N-h'J7i-;^f^-4-^ 
USW 7] U>3 1. 9 g©^ hvt FD77>3 0 0 ilM 

&£jfcn;tfcolS^T.2K&<b*'*£*- b D *> A 8 . 3 5 g £ 4 (Htc#J:)"C« u 

gfiT' ll$IHHl#Lfco JSfc^t)t7k5 0 ml £in;L^ ^?&t)£i5i£U 

T-JiW^LT 2 0.1 g©*»fetSft*»fc«'f yro/v-;Kp6ieau 

116-121 °C©$tf§£$£Il*®fcb 

^m^fi c :)5 h 35 cin< 

SlfetiS C, 76.83 ; H, 6.45; N, 10.24 
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Mm C, 76.74 ; H, 6.54 ; N, 10.17 






B 


R 3 


m 




62 


CI 


Ph 3 CN^^ 


2 


mp,197-198.5°C 

Ttmfttiim C 35 H 34 CI,N 4 
StrafilC, 72.28; H. 5.89; N, 9.63 
H^<iC. 72.45; H. 6.17; N. 9.34 


DO 


1 


Ph 3 CN^ 


i 
■ 


NMR X^h;US(DMSO-d 6 )ppm:1.20-1. 

45(3H,m), 1 .49(2H.q, J=1 1 .5Hz).1 .72(2H,d. J 

=1 1.5Hz).3.18(2H.t.J=7Hz),4.89(2H.s),5.09 

(1 H,t,J=7Hz).7.1 4(3H,t,J=7.5Hz),7.27(6H,t 

, J=7.5Hz).7.35-7.45(8H,m).7.66(1 H,d,J=8 

Hz),7.99(1H.d,J=8Hz) 

IR>*/<£M/ vOiq.) cm"':3356.3056 


64 


H 


Ph <X 


3 


*Sfe$£JI(iso-Pr 2 0) 

mp,149-158°C 

Ttm^tfT @ C 36 H 37 CIN 4 
M1B C, 77.05; H. 6.65; N, 9.98 
Unfile, 76.93; H. 6.81; N, 9.97 


65 


H 


Bn CX 


2 


NMR X^HU5(CDCI 3 )ppm:1.20-1.50( 
3H,m),1 .60(2H,q, J=7.5Hz),1 .66(2H,d, J=1 1 
Hz),1.94(2H.t.J=1 1Hz).2.88(2H,d,J=1 1 Hz). 
3.27(2H.q,J=7.5Hz),3.49(2H,s),3.79(1 H,t,J 
=7.5Hz).4.06(2H,brs),7.20-7.35(5H,m),7.4 
5(1 H,td,J=8,1 .5Hz),7.49(1 H,td.J=8,1 .5Hz). 
7.74(1 H,dd,J=8.1.5Hz),7.89(1H,dd,J=8,1. 5 

Hz) 

IRX^M/VOiq.) cm':3360 
TXX^HU m/z:394.396(M\3:1) 
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BocN 




m 


B 


W 


m 




66 


H 


CH 


0 


*Sfe£SHi(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

Ttmfttit fit C I9 H 25 CIN 4 0 2 
Slirafll C, 60.55; H, 6.69; N. 14.87 
H&fil C, 60.47; H, 6.83; N. 14.81 


67 


CI 


CH 


2 


&fe$SH(iso-Pr 2 0) 

mp.154-155.5°C 

7LMfttiife C 21 H 28 CI 2 N 4 0 2 
Strafll C 57.40; H. 6.42; N, 12.75 
HSIfil C, 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


tefefSIKiso-P^O) 

mp.129-129.5°C 

7G^##rfil C 22 H 3I CIN 4 0 2 
Mlmfe C, 63.07; H. 7.46; N, 13.37 
USUI C, 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


8Sfe*SifB(iso-Pr 2 0) 

mp,140.5-141 o C 

TC^^fil C 22 H 3) CIN 4 0 3 
Saifit C 60.75; H. 7.18; N, 12.88 
USUI C, 60.61; H. 7.17; N, 12.81 


70 


H 


N 


2 


NMR Xs<V\-)l> 5(CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz),1.40-1.48(11H,m),1.50-1.70(5H,m),2.67 
(2H,t.J=12Hz),3.40(2H,t,J=7.5Hz),4.07(3H,brs), 
7.39(1 H.dd.J=8.5,4.5Hz),8.29(1 H.dd, J=8.5.2Hz) 
,8.91(1 H,dd,J=4.5,2Hz) 
IRX^HUvOiq.) cm"':3344.2928,1694 

m/z:405,407(M\3:1) 
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mi [ 

m j 


R 2 


R 3 










*Sfe$SJB(AcOEt-iso-Pr 2 0) 


71 


CI 




mp,11 5.5-1 16°C 

nmfttirm C 2) H„CIN 4 0 2 
SlraM C, 62.29; H, 7.22; N, 13.84 
IISSlll C ? 61.99; H, 7.28; N t 13./d 








Mfe^Ha(iso-Pr 2 0) 


72 


Me 




mp.l 32.5-1 34.5°C 

Ttmfttii fit C 22 H 32 N 4 0 2 
Slrali C, 68.72; H, 8.39; N, 14.57 
HSliil C, 68.65; H, 8.65; N, 14.48 
















f * ■ ■ I ft 1 B 

(iso-Pr 2 0-n-Heptane) j 


73 


CI 


CX 

N ^ 
Boc 


mp,108-110°C 

TZttSl 471 lis. ^2i n 29 OI,N 4 W 2 I 

glmfit C. 62.29; H, 7.22; N, 13.84 
HgM£ C. 62.18; H, 7.42; N. 13.81 








&-fe*SH(iso-Pr 2 0) 








mp.104-106°C 


74 


CI 


Oi 


TtmftVrfe C 21 H 29 CIN 4 0 2 






SUfil C, 62.29; H, 7.22; N, 13.84 
HSfcfil C. 62.11; H, 7.35; N, 13.79 








Stfe^V XAi*H(AcOEt-iso-Pr 2 0) 


75 


CI 


BocN^^j 


mp.l 28-1 28.5°C 
7tm#tir fit C 20 H 28 CIN 5 O 2 






Slilfil C. 59.18; H. 6.95; N, 17.25 
HSH£ C. 59.16; H, 6.84; N, 17.15 | 
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m 


R 2 


R 3 




76 


CI 


'I 


NMR X^^h;U5(CDCI 3 )ppm:1.47(9H,s).1. 
78(2H.q,J=6Hz),2.69(1H.brs),2.99(1H,brs).3. 
30-3.40(1 H,m).3.50-3.55(1 H,m),3.55-3.70(2 
H.m),3.75-4.05(3H,m).4.27(2H,brs),7.40-7.5 
0(2H,m),7.80(1 H.d,J=7.5Hz),7.90(1 H,d,J=7.5 
Hz) 

IRX^HH/Oiq.) cm ':3356.1696 
TXX^HU m/z:406.408(M\3:1) 








77 


CI 


BocHN v^x^s 


NMR X^MU<5(CDCI 3 )ppm:1.40-1.55(2H 
,m).1 .46(9H,s).2.00-2.05(2H.m),2.1 5-2.25(2 
H.m),2.45(2H.U=5.5Hz),2.80-2.9(X2H,m),3.3 
5(2H,t,J=5.5Hz).3.53(1 H.brs).4.34(1 H,brs).4. 
49(1 H,brs),7.40-7.50(2H.m),7.85-7.90(2H.m) 
IRX^HUvOiq.) cm"':3356,1694 
VXX^HU m/z:41 9.421 (M\3:1) 


78 


Me 


BocHN s^^^^ 


NMR X^^h;U<S(CDCI 3 )ppm:1.40-1.60(2H 
,m),1.46(9H,s),2.00-2.10(2H,m),2.10-2.25(2 
H.m).2.46(2H,t.J=5.5Hz).2.64(3H,s).2.85-2.9 
0(2H.m).3.25(2H.t,J=5.5Hz),3.54(1 H,brs).4.1 
3(2H.brs).4.49(1H,brs),7.39(1H,t,J=8.5Hz).7. 
44(1 H,t,J=8.5Hz).7.89(1H,d,J=8.5Hz),7.91(1 
H,d.J=8.5Hz) 

IRX^NUl/Oiq.) cm ':3352.1704 
7X7^^NI/ m/z:399(M*) | 
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r3 - (CH2) -nh 

^ JL ,NH 2 



N CI 



m 


R 3 


m 




79 


N 

Boc 


2 


SSfelfitfliitAcOEt-iso-PrjO) 

mp f 104-105°C 

7U*^*f fit C 20 H 27 CIN 4 O 2 
JsebibuI C, 61. 4b; H, o.3o, n, I4.oo 
H^filC, 61.49; H, 6.81; N, 14.35 

ttM%& [a1 0 M : -20.9° (c=0.1, DMSO) 


80 




2 


fSfe&fUGso-Pr.O) 
mp,96.5-99°C 

TtmfttiiB C t8 H 23 CIN 4 0 2 

SaHtC. 59.58; H, 6.39; N. 15.44 
HSRill C, 59.30; H, b.b/, N, 1 D.JU j 


81 




2 


«pfe$S^(AcOEt) 

mp,126-128°C 

TtmfttiT m C 18 H 2 ,CIN 4 0 
SliifilC. 59.90; H. 6.60; N. 17.46 
HSIfilC, 59.71; H, 6.87; N, 17.32 


82 




2 


NMR *^HU<5(CDCI 3 )ppm:2.49(2H,t,J=5H 
z) 2 50-2 60(4H m),3.30-3.40(2H,m),3.75-3.85( 
4H.m),4.39(1 H,brs),4.50(2H,brs),7.44(1 H,td,J= 
8.5.1 Hz).7.48(1 H.td,J=8.5.1 Hz).7.89(1 H,dd,J=8. 
5,1Hz),7.91(1H,dd.J=8.5,1Hz) 
IR X^HU V (liq.) cm-':3348 


83 




3 


NMR 7>^<7h;Ufi(CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz).2.45-2.60(4H f m),2.63(2H,tJ=6Hz).3.30(2 
H.t.J=6Hz),3.78(4H,t.J=4.5Hz),4.50(3H,brs),7.4 
4(1H,td,J=7.5,1Hz).7.47(1H,td I J=7.5,1Hz).7.83( 
1 H,dd, J=7.5,1 Hz),7.90(1 H.dd.J=7.5,1 Hz) 
IRX^NUl/Oiq.) cm H :3344 
j VXX^HU m/z:320.322(M*. 3:1) 
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N CI 



m 


R 3 




84 




NMR 7>^^HU 5 (CDCI 3 )ppm:1 .45-1 .60(2H.m),1 .60-1 . 

70(4H,m).2.35-2.60(4H,m).2.39(2H,t.J=5Hz),3.37(2H 1 t.J 
=5Hz),4.31(1H,brs),4.67(2H,brs),7.44(1H.td,J=7,1Hz),7.4 

7(1 H,td.J=7,1 Hz),7.87(1 H,dd.J=7.1 Hz),7.94(1 H,dd,J=7,1 

Hz) 

lRX«<$hJUl/(liq.) cm-':3432.3340 
VXT.'^hfU m/z:304,306(M*,3:1) 


85 




NMR T^HU <5 (CDCI 3 )ppm:1.80-1.90(4H.m),2.57(2H, 
t I J=5.5Hz),2.60-2.70(4H.m),3.40(2H.tJ=5.5Hz),4.27(3H. 
brs).7.43(1H.td,J=7.5.2Hz),7.46(1H.td.J=7.5.2Hz),7.87(1 
H.dd.J=7.5.2Hz),7.93(1H,dd,J=7.5.2Hz) 
lRX^<<?h)Uv(\\q.) cm-':3436.3348 
"VXX^HU m/z:290,292(M*.3:1) 









86 


BocN'^l 

o 


^NH 


HfelS^(iso-Pr 2 0) 

mp,1 30.5-1 31. 5°C 

TC^ttffifil C 21 H 33 CIN 4 0 2 
111 C, 61.67; H, 8.13; N, 13.70 
USUI C, 61.52; H, 8.29; N, 13.65 


87 






&£&ll(CICH 2 CH 2 CI-iso-Pr 2 0) 

mp,1 41.5-1 42.5°C 

Ttmtttiife C 20 H 3l CIN 4 O 2 
Sllfi C, 60.82; H. 7.91; N. 14.19 
Hgfcd C, 60.63; H, 7.60; N, 14.03 
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BocN"^ 




Kfe£SJI(AcOEt) 


88 






mp,168-169°C 

7ti»«f fit C 19 H 27 CIN 4 0 2 S 
Sliii C, 55.53; H, 6.62; N, 13.63 
HS&fil C, 55.54; H, 6.87; N, 13.63 



mmmi 

4-/7DD-l-[2-(N-h 'j7irjM^ - S^) if^] 

- 1 H--Y ^*V* [4, 5-c] ^'J> 

3_ 7 ?y_2-i?DD-4- [2 - (N- h 'J7j=;M^-4 -fc^U 
xf;i/7^;] Jr;'J>19. 9g, 1 il M 

p- •— zMfo$)0 . 6 8 g© h;i/x> 2 0 0 ml 6 P^Pb^jM 

Hu&229~234. 5°C (frM) (DM^^mtzo 

^mfrvtm C 36 H M C1N 4 

mmm c, 77.61 ; h, 5.97; n, 10.06 

Hlfcfl C, 77.50 ;H,5.98;N, 9.95 

mmm 2 

4-^OD-2-hU7MD/f;i/-l - [2- (N- h U 7i-iM^ 

- [4, 5-c] *y u> 

3_y?y_2-^OD-4 - [2 - (N- h ij7i-;M^;V-4-t / < l J 
xf;i/7>7]^7'J>2. SOgSVhUiW^O. 7 6 ml ©& 
tRt^ h7t h*D77>6 0 ml jgrtts ;K^Ts h 'J 7)l*D&mmfr®0 . 6 3 
ml ©JSzk-7 1 h7tFn77>40 ml ?&$£$T U SS"C 2 Wffflaff Lfco S 
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0. 3 0 g® h;i/x> 1 0 0 ml 2 OIlMLf:. £«?§fcl£©£U 

NMRX^ h;b (5(DMS0-d B )ppm : 1.35-1.55(3H,m),1.59(2H,q,J=llHz),1.77( 
2H,d,J=llHz) ) 1.80-1.90(2H,ffl),2.98(2H,brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H,t ) J=8Hz),7.41(6H,brs),7.84(lH,td,J=7.5,2Hz),7.87(lH,t(i,J=7 

.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

mmm 3 

4- [2- (4-^W-2-7i^- lH--f ^V* [4, 5-c] *J 

4-[2-[(3-r^y-2 -^^y u >-4--f ;u) y] xf-M 

- 1 -tT^'J tert-^-N/O . 6 5 g, ^>X7^rt FO. 2 

9gM2, 3-y^DD-5, 6-y->7;-l, 4-^>V>^>0. 08 
g©x h 5 fc K o 7 ^ > 5 ml mm*£UT: 3 BB3ffli# Lfco£*fciI£ ! l8Jfc:iS*0& 

Sfffco f#e>tifcr£te£v BMKx^;i/-n-^:7 , *> (1:1) 

LT0. 5 5 gCjafelft^f fe 0 vt*o tM-f;biP?)ISSl"C, Bk 
£14 6-146. 5 •C©«tfej|gS*^fco 

^mfrffim c 29 h 34 n 4 o 2 

lie C, 74.01 ; H, 7.28 ; N, 11.91 
$Sktt' C, 73.95 ; H, 7.54; N, 11.84 
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Ph 3 CN 



O 




N CI 



m 


R' 


B 


m 




A ! 


1 1 } 

H [ 


u 

H ! 




4*fe$SH(MeOH) 
mp.232-239°C(5i-jS) 

Jlt&iTT VI VS. v 35 n 3) UIIM 4 

Slwfil C 77.40; H. 5.75; N, 10.32 
HS&fil C, 77.35; H, 5.79; N, 10.19 


5 


Ph ! 


H 


4 
1 


$ftfe$$JI(AcOEt) 
mp,165-168°C(#fl?) 

— /\ +C p II piii 

TC^/rWui u 4 ,n 3S OIN 4 
SUfil C, 79.53; H, 5.70; N, 9.05 
HS&fi C, 79.29; H, 5.74; N, 9.05 


U 


u 

n 


CI 


i 2 


*Bfe$SH(MeOH) 

mp,266-268°C(#fi?) 

Tt^mfr fit C,*H,,CI,N. 
Strait C, 73.09; H, 5.45; N, 9.47 
S&fil C, 73.15; H, 5.54; N, 9.41 


7 


Ph 


H 


2 


&Hfe*Sig.(CH 2 CI 2 -EtOH) 

mp.246.5-249°C 

Ttmfttir fit C„H 37 CIN 4 
Sliili C. 79.66; H. 5.89; N. 8.85 
HSfcfi C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


&fe$plii(AcOEt) 

mp.227.5-231 0 C(#fl?) 

Ttmfttirm C 43 H 39 CIN 4 -1/4H 2 0 
StrafiS C, 79.24; H, 6.11; N, 8.60 
USUI C, 79.26; H, 6.09; N, 8.55 
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(CH2) mN 




m 


R' 


B 


R* 


m 




9 


H 


H 


Bn 


2 


£Sfe£SH.(AcOEt) 

mp,1 24.5-1 25°C 

7tMfttiT fit C 24 H 25 CIN 4 
Slirafii C. 71.19; H, 6.22: N. 13.84 
Hifcfil C. 71.22; H. 5.97; N. 13.79 


10 


Ph 


H 


Boc 


0 


£*fe*£H(AcOEt-MeOH) 

mp,250-255°C(#fi¥) 

jtmfttir fit C 2e H 27 CIN 4 0 2 
Sfrafil C 67.45; H, 5.88; N, 12.10 
USUI C. 67.42; H, 5.88; N. 12.02 


11 


H 


H 


Boc 


2 


&S"&$SJI(AcOEt) 

mp.188-189°C 

7C^^«f<i C 22 H 27 CIN 4 0 2 
Slifil C. 63.68; H, 6.56; N, 13.50 
HSifii C. 63.45; H. 6.60; N, 13.40 


12 


Ph 


CI 


Boc 


2 


&fe*SJI(AcOEt) 

mp.192-193°C 

TC^^flffil C 28 H 30 CI 2 N 4 O 2 
Sfifil C, 64.00; H, 5.75; N, 10.66 
HSIfil C. 64.04; H. 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


&tfe*£ B B H (AcOEt) 
mp.1 82.5-1 83.5°C 
Ttm'Mfe C 29 H 33 CIN 4 0 2 
SHHI C, 68.97; H. 6.59; N. 11.09 
C, 68.91; H. 6.41; N, 11.06 
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m 



B 



W 



14 



MeO 



BocN 




tefetSJMAcOEt) 
mp,1 88.5-1 89.5°C 
5cfH##rfii C 29 H 33 CIN 4 0 3 
CH I Sli fit C, 66.85; H, 6.38; N, 
10.75 

mUM. C, 66.70; H, 6.42; N, 
10.70 



15 



H 



Ox 



£Sfe*SJI(MeOH) 
mp,225.5-227.5°C(#fl|) 
Ttmfttir C 27 H 30 CIN 5 O 2 
N I Sa&fit C. 65.91; H. 6.15; N, 
14.23 

HSIfil C 65.85; H, 6.21; N. 
14.21 



16 



H 



ilfe$Sro(AcOEt-n-Heptane) 
mp,159-161°C 
Ttmfttiife C 28 H 31 CIN 4 0 2 
CH | lit C, 68.49; H, 6.36; N. 
11.41 

HSfcfil C. 68.36; H, 6.27; N, 
11.37 



17 



H 




CH 



*Sfe**H S a(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 
Ttmfttiim C 28 H 3 ,CIN 4 0 2 
g Ira fit C, 68.49; H, 6.36; N, 
11.41 

US? fit C, 68.59; H, 6.15; N, 
11.38 



52 



WO 00/09506 



PCT/JP99/04381 











iSfeSpaaCAcOEt) 










mp,1 66.5-1 67.5°C 










TtiHtfflrfil C 28 H 3 ,CIN«0 2 


18 


H 


CH 


3 It fit C, 68.49; H, 6.36; N, 
11.41 

USUI C, 68.50; H, 6.43; N. 
11.32 




N R 2 



UBS 
fill 


R 2 


R 3 




19 


CI 




*tfe«*N*a(AcOEt) 

mp,1 86.5-1 87.5°C 

Ttmfttii fit C 27 H 30 CIN 5 O 2 
Strafil C, 65.91; H, 6.15; N, 14.23 
USSfil C, 65.97; H, 6.31; N, 14.18 


20 


CI 


Q 


&fe*SII(MeOH) 

mp,1 95.5-1 96.5°C 

jtmftVi fit C 27 H 29 CIN 4 0 3 
Slid C 65.78; H, 5.93; N, 11.36 
HSfcfil C. 65.73; H, 5.86; N, 11.38 


21 


CI 




*8fe*SJKAcOEt-iso-Pr 2 0) 

mp,191.5-192°C 

Ttmfttii fit C 28 H 32 CIN 5 0 2 
Slifil C, 66.46; H, 6.37; N, 13.84 
lil C, 66.42; H, 6.33; N. 13.69 


22 


Me 


BocHN> v ^v. 


*Sfe*SH(AcOEt-iso-Pr 2 0) 

mp,1 64.5-1 65°C 

7c5£##ffil C 23 H 35 N 5 0 2 
Salfit C, 71.72; H, 7.26; N, 14.42 
HgSfit C. 71.40; H, 7.24; N. 14.28 
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R 3 — (CH2) ms 




1 HS£ 1 

m 


R' 


R 3 


m 1 




23 


Ph 




2 


»fe^^(AcOEt-iso-Pr 2 0) 
mp,185-188°C 
Tzmfttt fit C 25 H 25 CIN 4 0 2 
atrafii C, 66.88; H, 5.61; N. 12.48 
C, 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


&Sfe*SH(iso-PrOH) 

mp,164-170°C 

5cf?t#«rfii C 23 H 23 CIN 4 0 
3irafit C 67.89; H, 5.70; N. 13.77 
HSH£ C, 67.62; H. 5.71; N, 13.63 


25 


Ph 




2 


aSHtlfe&IKAcOEt) 
mp.182-183°C 

Ttm^m C 22 H 2I CIN 4 0-1/4H 2 0 
Slili C, 66.49; H, 5.45; N. 14.10 
USUI C, 66.26; H, 5.50; N. 14.03 


26 


H 




3 


2S*§fe*SI.(AcOEt) 

mp,1 30.5-1 31. 5°C 

7c3?t##HI C 17 H I9 CIN 4 0 
SUfii C, 61.72; H, 5.79; N, 16.94 
HS&fil C, 61.72; H. 5.76; N, 16.90 


27 


Ph 




3 


$*Sfe*SH(MeOH) 
mp,1 83.5-1 84.5°C 

jtmttVrfe C 23 H 2 ,CIN 4 0 
Strafil C, 67.89; H, 5.70; N. 13.77 
I Hl&fiS C, 67.91; H, 5.66; N, 13.80 | 



54 



WO 00/09506 



PCT/JP99/04381 



R 3 — (CH2) ms 




1 Hfifc 

m 


R' 


R 3 


m 




28 


H 




2 


&*§fe$SHi(iso-Pr 2 0) 

mp,105-105.5°C 

Ttmfttii ft C, 7 H I9 CIN 4 
Strait C, 64.86; H, 6.08; N, 17.80 
HS^i C. 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


;ifctlfe$S.M(MeOH) 

mp,226-227°C 

5tmfttii m. C 23 H„CIN 4 
SUfi C, 70.67; H, 5.93; N. 14.33 
HS&fil C. 70.44; H, 5.96; N. 1 4.29 


30 


H 




2 


|NMR 7>^^H;U5(CDCI 3 )ppm:1.80-1.9 
0(4H.m),2.58-2.76(4H,m),3.14-3.22(2H, 
m),4.78-4.91(2H,m),7.68(1 H.t.J=6.5Hz), 
7.72(1 H,t. J=6.5Hz),8.1 3(1 H,s),8.22(2H.d 
,J=6.5Hz) 

7XX^hJb m/z:300.302(M\3:1) 


31 


Ph 




2 


$*Sfe*SI!i(MeOH) 
mp,191-192°C 
7El*t##r1£ C 22 H 21 CIN 4 
SUfil C, 70.11; H, 5.62; N, 14.87 
| H&fil C, 70.00; H, 5.65; N, 14.86 
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NMR X-^HU 8 (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs),1 .68(2H,brs).2. 
1 3(1 H.brs),2.49(9H,s),4.62-4.72(2H,m 
X7.60-7.67(3H,m),7.74-7.82(4H,m),8. 
1 3(1 H.dd, J=8,1 .5Hz),8.42(1 H,d, J=8Hz 
) 

IR ;*/<>7hJU v(KBr)cm"':1690 
^XX^MU m/z:476,478(M\3:1) 
Jtteftlt [a] 0 20 : -60.2° (c=0.1, 
DMSO) 



&fe&H(AcOEt) 

mp,215-218°C(#fl?) 

Ttm^m C 28 H 35 CIN<0 2 
Wtmfc C. 67.93; H. 7.13; N. 11.32 
HISM C, 67.70; H, 7.17; N, 11.23 

*sfe$SBl(MeOH-iso-PrOH) 
mp.185-188°C 
Ttm'Atiife C 27 H 33 CIN 4 0 2 
Memfe C, 67.42; H, 6.91; N, 11.65 
HfilC. 67.31; H, 6.66; N, 11.57 



*Ife$S.H(AcOEt) 
mp.199-200°C 

jtmfttiiliM. C 2B H 29 CIN 4 0 2 S 

Msmfe C, 62.83; H, 5.88; N, 11.27 
g*fit C, 62.74; H, 5.83; N, 11.16 
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BocN 




m 


R' 




36 


Me 


MfeSSUGso-PrOH) 

mp.20Z-203°C 

7Eli##Hi C 23 H 29 CIN 4 0 2 
Strait C. 64.40; H, 6.81; N, 13.06 
H&fit C. 64.39; H, 7.04; N, 12.95 


37 


n-Bu 


SlfeS^aa(AcOEt-iso-Pr 5 0) 

mp.1 59.5-1 60.5°C 

7tmtttiife C 2S H 35 CIN 4 0 2 
Slifil C, 66.30; H, 7.49; N. 1 1.89 
HS&fit C, 66.1 6; H. 7.53; N, 1 1 .82 


38 


a 


SSfe$£JI(iso-PrOH) 
mp,174-175°C 

5c^»«fli C 28 H 37 CIN 4 0 2 -1/4H 2 0 
Slifll C 67.05; H, 7.54; N, 11.17 
HHfit C. 67.08; H. 7.47; N, 10.92 


39 


Bn 


*Sfe*SH(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

7tm#n C 29 H 33 CIN 4 0 2 
Sraifil C, 68.97; H, 6.59; N. 11.09 
USUI C, 68.93; H. 6.72; N. 10.99 


40 




HfeiiSSS(AcOEt) 

mp,219-220.5°C(#fl?) 

TtmMSim C 30 H 33 CIN 4 O 2 -1/4H 2 O 
SMit C, 69.08; H, 6.47; N, 10.74 
Hifcfil C, 69.25; H. 6.41; N, 10.69 
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BocN 




m 



R' 



41 



Me 



«$fe£Sil(MeOH) 
mp.137-142°C 

Ttmfttfm C 29 H 33 CIN 4 0 2 -Ile- 
itis C, 67.76; H, 6.67; N, 10.90 
Ig&fit C, 67.82; H. 6.49; N, 10.92 



42 



OMe 



&fe$SH(MeOH) 
mp.1 53.5-1 57°C 
jtmfttii M C 29 H 33 CIN 4 0 3 
Sftfil C 66.85; H, 6.38; N. 10.75 
SIAt C, 66.84; H, 6.54; N, 10.78 



43 




*Sfe*SJIi(AcOEt) 
mp,160-16rC 
SfHttflrfil C 2 ,H 30 CIFN 4 O 2 -1/8H 2 O 
Stifit C. 65.78; H, 5.96; N. 10.96 
C. 65.57; H, 5.67; N, 10.94 



44 



XX 



&fe^#JI(AcOEt-n-Heptane) 
mp.180-182°C 
5tm^W. C 28 H 30 CIFN 4 O 2 
Slraffil C. 66.07; H, 5.94; N, 1 1.01 
fi|C. 66.10; H, 5.71; N, 11.06 



45 



&fe*£Hi(AcOEt-iso-Pr 2 0) 
mp,126-129.5°C 
Ttmfttirm C 28 H 30 CIFN 4 O 2 



SftfitC. 66.07; H. 5.94; N, 11.01 
C, 66.06; H, 5.76; N, 11.01 
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BocN 




m 


R' 




46 


F 


mp.igg.s-zoot 

5cff§##rfit C 28 H 27 CIF 4 N 4 0 2 

C. 59.74; H, 4.83; N. 9.95 
HSifit C. 59.61; H, 4.89; N. 9.90 


47 




F 

* 

F 


&fe$SHGso-PrOH) 

TtlSttttfril C 28 H 26 CIF 5 N 4 0 2 
Slitil C. 57.89; H, 4.51; N, 9.64 
HS£fii C, 57.88; H. 4.56; N, 9.62 


48 


JO 


*Sfe*SHi(AcOEt) 
mp,199.5-200.5°C 

Ttm'Atirfe C 27 H 30 CIN 5 O 2 

Slifil C. 65.91; H, 6.15; N, 14.23 
HHfil C. 65.77; H, 5.99; N, 14.25 


49 


J 




(AcOEt-n-Heptane) 

mp,182-183°C 

TC^^^ffit C 27 H 30 CIN 5 O 2 
SUfit C. 65.91; H, 6.15; N, 14.23 
HSMi C. 65.95; H. 6.26; N, 14.24 


50 




0 


Mfe^'jXAttJKAcOEt) 

mp.213-214°C 

Ttmtttii fit C 27 H 30 CIN 5 O 2 
3tft& C, 65.91; H, 6.15; N, 14.23 
Uglfit C. 65.87; H, 6.20; N, 14.23 
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BocN 


bod* 


m 


R' 




51 


JJ 


Mfe^SIMMeOH) 

mp,179-186°C 

Ttmfttf fit C 29 H 33 CIN 4 0 2 S 
SlUg C, 64.85; H. 6.19; N. 10.43 
MEifc C. 64.82; H. 6.45; N, 10.37 


52 


XT 


SlfelS^(iso-PrOH) 

mp.203-203.5°C 

5tflt##rfit C 29 H 30 CIF 3 N 4 O 2 
S^M C. 62.31; H. 5.41; N, 10.02 
HSIfil C. 62.24; H, 5.42; N, 9.99 


53 


XT I 


SBSfe££H(AcOEt) 

mp.224-225°C 

jcmfttirm C 34 H 35 CIN 4 0 2 
SUfil C. 72.01; H. 6.22; N, 9.88 
Hl&fit C, 72.02; H, 6.21; N, 9.92 


54 


XT 


**fe*SH(iso-PrOH) 

mp,197-198°C 

Ttmfttiife C 34 H 35 CIN 4 0 3 
S^fit C, 70.03; H, 6.05; N, 9.61 
HHfil C, 69.83; H, 6.08; N. 9.58 


55 




*sfe*SH.(MeOH) 
mp.1 96.5-1 97°C 
ftmfttirfe C 26 H 29 CIN 4 0 3 
Illi C, 64.93; H, 6.08; N, 11.65 
I Hgifit C, 64.83; H. 6.27; N, 11.69 
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BocN 




m 


R' 


R 2 




56 


P 


Me 


$ftfe3SH(iso-PrOH) 

mp,1 85.5-1 86°C 

7C^#flrfit C 27 H 32 N 4 0 3 
Slifil C. 70.41; H, 7.00; N. 12.16 
Hifcfil C. 70.32; H, 7.19; N. 12.13 


57 


P 


CI 


M$Srai(MeOH) 

mp,1 51.5-1 53°C 

7Cfft##r fit C 26 H 29 CIN 4 0 2 S 
Stiifit C. 62.83; H, 5.88; N. 11.27 
HgMi C. 62.77; H, 6.01; N. 11.24 


58 




Me 


$HfeSSH(iso-PrOH) 
mp,1 81.5-1 82.5°C 
TiBftVi fit C 27 H 32 N 4 0 2 S 
■, Sliii C. 68.04; H, 6.77; N, 11.75 
HHfit C, 67.86; H, 6.99; N. 11.63 


59 




CI 


*S-fe£SJI(AcOEt) 
mp.197-198°C 

Timtttii fit C 25 H 28 CIN s 0 2 S 
IHI C, 60.29; H, 5.67; N, 14.06 
H&li C. 59.98; H. 5.54; N. 13.84 


60 


O 

/ N 


Me 


&fe*£H(AcOEt-iso-Pr 2 0) 
mp,191-193°C 

Ttmfttirte C 26 H 3l N 5 0 2 S 

HHfil C. 65.38; H, 6.54; N, 14.66 
| HSJfii C, 65.34; H, 6.53; N, 14.43 
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BocN 




m 


R' 


1ftl1£(?5&A£tt) 


61 




NMR y^^h jU 5 (CDCI 3 )ppm:1.06-1.09(2H,m),1 
.30-1. 40(1 H,m),1 40-1. 45 (2H.m).1.44(9H.s),1. 82 
-1.90(2H.m).2.55-2.62(2H,m).3.05(3H,s).4.00-4.1 
0(2H.m),4.62(2H,t,J=7.5Hz),7.27-7.30(2H,m).7.61 
(1H,t,J=7Hz),7.67-7.71(3H,m).8.14(1H.d,J=7.5Hz 

).8.24(1H.d,J=7.5Hz) 
IRX^<^h;U v(KBr)cm"':1692 
T^X'^HU m/z:488(NT) 


62 


F I 
F 


£Sfe*SH(AcOEt) 

mp,195-196°C 

5cl?l##T fit C 29 H„F 5 N 4 0 2 
Slrafit C 62.14; H. 5.21; N. 9.99 
HSIfii C, 62.07; H. 5.25; N, 9.94 


63 




&mfe&ll(AcOEt) 
, mp.199.5-200.5°C 
7C^##rfil C 28 H 33 N 5 0 2 
Siifit C. 71.31; H. 7.05; N. 14.85 
USUI C, 71.37; H. 7.14; N. 14.83 


64 


XT 


SHfe&lB(MeOH-iso-Pr 2 0) 

mp,1 77.5-1 79°C 

ltWfi%\ fit C 30 H 33 F 3 N 4 O 2 
Salfil C. 66.90; H, 6.18; N, 10.40 
gSJfil C, 66.89; H. 6.08; N. 10.37 


65 




^tSfe^JKAcOEt) 
mp.193-194°C 
5clfl##rfl C 27 H 33 N 5 0 2 
SIS fit C, 70.56; H, 7.24; N. 15.24 
I Unfit C, 70.61; H. 7.16; N. 15.21 
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BocN 




1 uss I 
m 


R' 


R 2 




66 




CI 


&fe$SH(EtOH) 

mp,240-241°C(#fl?) 

5c*»«f fit C 25 H 29 CIN 6 0 2 
lit C, 62.43; H, 6.08; N. 17.47 
H&fil C. 62.49; H, 6.02; N. 17.51 


67 


1 "P 


Me 


*Sfe&H(EtOH) 

mp.228.5-230°C(#fl?) 

7cf?§##r fit C 26 H 32 N 6 0 2 
HHfit C, 67.80; H, 7.00; N, 18.25 
HSifii C, 67.72; H, 6.93; N. 18.24 


68 


P 


Me 


NMR X^hJls 6 (CDCI 3 )ppm:1.10-1.20(2H,m),1 
.46(9H,s),1.40-1.60(3H,m).1.90-1.98(2H,m),2.60- 
2.70(2H.m).3.04(3H,s),3.86(3H.s).4.05-4.15(2H.m 

),4.74(2H.t, J=8Hz),6.30(1 H,t J=2.5Hz),6.52(1 H.d, 
J=2.5Hz),6.88(1 H,s).7.60(1 H,t J=8Hz).7.67(1 H.t. J 
=8Hz),8. 1 6(1 H.d, J=8Hz).8.23(1 H.d.J=8Hz) 
IR X^HU V (KBr)cm"':1688 
TXT-^HU m/z:473(M*) 
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BocN 




m 


R' 
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69 


/ Me 


CI 


NMR X^MUtf (CDCI 3 )ppm:1.05-1.15(2H,m),1 
.40-1.50(3H,m).1.45(9H,s),1.83-1.90(2H,m),2.32( 
3H.s),2.60-2.70(2H,m).4.00-4.10(2H,m),4.60-4.6 
5(2H,m),7.06(1H,d.J=5.5Hz).7.51(1H.d.J=5.5Hz),7 
.68-7.75(2H,m),8.1 6(1 H,d.J=7.5Hz).8.24(1 H,d.J= 
7 5Hz) 


70 


Me I 


CI 


i&StfeSSIKEtOH) 

mp.192-193°C 

5cfH#«Hfi C„H 31 CIN 4 0 2 S -5/411,0 
SHraMC, 60.77; H, 6.33; N, 10.50 
HSIfilC, 60.82; H. 6.08; N, 10.17 


71 


/ Mo 


Me 


NMR X^HU 6 (CDCI 3 )ppm:1.02-1.08(2H.m).1 
.44(9H,s).1 .44-1 .50(3H.m).1 .80-1 .90(2H,m).2.31 ( 
3H,s),2.6O-2.70(2H I m).3.05(3H,s) I 4.00-4.05(2H,m 
),4.59(2H,t, J=7.5Hz),7.06(1 H,d.J=5.5Hz),7.49(1 H, 
d,J=5.5Hz).7.60-7.65(2H,m),8.1 4(1 H,d,J=8Hz),8.2 
3(1H.d,J=8Hz) 

[R X'* V (KBr)cm ':1 688 
sTXT^MU m/z:490(M*) 


72 


Me 


Me 

* 


2fcftfeS£H(AcOEt) 
mp,141-142°C 

Jtmftttfe C^Ha^O^-IMH.O 
Strati! C, 67.92; H, 7.02; N, 11.31 
I HMC, 67.86; H, 6.84; N, 11.25 



mm 7 3 

4- [2- (4-^OD-2-th'Ddry-lH-^^V [4, 5-c] * 
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4- [2- (3-7U-2-^DP-4-^y VJlsTl J) x^l/] -1- 
£^ US/ tert-T^bO. 6 0gMh'Jt^>0. 44gOl, 
2-y^Pax^>10 mljgiftfc: h gxf-;i/7^>0. 4 1 ml £»TU 

1, 2-v^oDx^>T-^diLto ?Afflft£fia*n£^Tffift&fl&KbN 
£@*U ^1^ i^-f V 7D tM-riU'I^ IT 0 . 5 7 g©*fffefg^l£f# 
fco 1, 2-y?ODx^>iP^gLTs $u£2 2 2-2 2 3°C©&fe*^l 

7C«»«ftt C 22 H 27 C1N 4 0 3 
Hilfl C, 61.32 ; H, 6.32; N, 13.00 
HK*& C, 61.15 ; H, 6.34; N, 13.00 

ins^y 7 4 

4- [2- [4-^on- 2 - (4-^>^;P7^j|/7i-il/) - 1 H- 

4 [4, 5-c] *y u>- l —f;u] x^;i/] - l - tr^'J ^>*;i/^ 

>^ tert-7^;b 

4- [2- [4-£dd- 2 - (4-yf;W7ix;p) -1H-^^V 
[4 , 5 - c] *J U >- 1 --f ;H - 1 -t*^U $;>*;i/#>®tert- 

7^;i/0. 63g©l, 4-^^-^it> 1 8 mlMr&tds M3^Mmi~ b U £A 
0. 3 8 g©*6 il»*saTUT, 5 0°CT- 1 3BSHafl!#Lfco S*B^S«S6 
U 8*1*1, 2-^7DDi^>-^;^ (10:1) £&ffliS&i:bfc 

y:/p/V-;i/£*©<m»£lf*§llbTs ife/51 8 3~l 8 6°C©«£££il 

tg*#*t«[ C B H M C1N 4 0,S • r/4H,0 
SUfi C, 62.46 ; H, 6.06; N, 10.05 
HfMB C, 62.33 ; H, 5.90 ; N, 9.91 
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nnm 1 5 

4- [2- [4-^pd- 2 - (4-^<^>x;i/*-;u7x^;i/) -iH--f 

[4, 5-c] ^y;>-i--r;u] x^;v] 

4 - [2 - [4-^00-2- (4-^f;W7x^;i/) -lH-^^yv 
[4 , 5 - c] ^yj >- 1 x^;i/] - 1 -tr^u $;>£;i/#>$?tert- 

r^;i/0. 40g®l, 2-^^ddi^20b1» m-^o Pii^Elf^ 

0.40 g ^'>Mrojnx.. ^a-e 1 «HH«#Lfc. sj&s^ttic 1 0 %ymit 

7d c;i/x— V^fy^-TfromtiXffift^X 0.42 g©*Bfef£II£ 
»fco /^y-;^6SgSL^ Mj&I 4 9- 1 5 6°C©&fe*£||£t#fco 
^l^tffl C 29 H 33 C 1N 4 0 4 S • 1/4 H 2 0 

llfi C, 60.72 ; H, 5.89; N, 9.77 

HIM* C, 60.72 ; H, 5.81; N, 9.67 

mmm 1 6 

4-t hd^>-2-7i^1/- l - [2- (4-f^u x^;v] - l 

K-Jl^J [4, 5-c] *y U> 

4-i?DD-2-7i-;v- 1 - [2- (4-f^'J^;i/) -1H- 

^ ¥v [4 , 5 -c] *J U >8 7 1 mg h 6%^ttfi2 . 5 ml © 1 , 4 -v 
*^-U-> 8 ml M£ 3 Lfc«£l6$&&to£ 1 0 h U £ AzMS 

It-pHlOtiiU j^B^'J^A^DX-Ts 1, 2-y^DDX^>7?*fiffl 

5 2 2 ftSlgSUTs Hu£2 4 2. 5-2 
4 4 0 C©^fe^*f#feo 
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Hmmm C 23 H 24 N 4 0 • 1/4H 2 0 
Mm C, 73.28 ; H, 6.55 ; N, 14.86 
C, 73.32 ; H, 6.45 ; N, 14.77 



mmi 6©»^Ts «0'J7 7-7 9 0fc£&£*§fc. 



R J — (CH2) m ^, 



t 3 - 
B 






B 


R 3 


m 




77 


CI 


"Ok 


2 


t?S t_i >ru HB v. ivi e w n ; 

mp.269-280°C(#fl?) 

7CfSt##T<i C 24 H„CIN,0 
Slifil C, 68.48; H, 5.99; N, 13.31 
H^fil C. 68.32; H, 6.07; N. 13.29 


78 


H 




1 


£i 'femora [sis®] 

NMR X^MU 5(DMSO-d 6 )ppm:1.56(2H.q.J 
=1 1 .5Hz), 1 .74(2H.d,J=1 1 .5Hz),2. 1 0-2.25(1 H.m) 
,2.79(2H,q,J=1 1.5Hz).3.24(2H.d,J=1 1.5Hz).4.54 
(2H,d.J=7.5Hz),7.29(1H.t.J=8Hz).7.49(1H.d.J= 
8Hz),7.50(1H,t.J=8Hz).8.00(1H,d,J=8Hz).8.38( 
1H.s).8.84(1H.brs).8.95(1H,brs).11.62(1H,s) 
IRX^hJU i/(KBr) cm , :3544.3228,1692 
YXX^^hJl/ m/z:282(M + ) 


79 


H 


kx 


1 


NMR X^MU 5(DMSO-d 6 )ppm:1.65-1.85(4 
H.m),2.00-2.1 5(1 H,m),2.84(2H,q, J=1 2Hz),3.30( 
2H.d,J=1 2Hz).4.1 8(2H.d.J=5Hz).4.51 (2H,d, J=7. 
5Hz),7.27(1H,t t J=6.5Hz).7.40-7.60(7H,m),7.97( 
1 H.d, J=8Hz),8.31 (1 H,s).1 0.63(1 H,brs).1 1 .58(1 H 
.s) 

[RX^HU V (KBr) cm , :3416.1672 
^XX^HU m/z:372(M*) 
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mmm 8 o 

4- [2- (4-7i;^>-lH--f^V [4, 5-c] ^U>-1- 

-f;i/) - l -h'^uy>*;i/^>^tert-^f-;u 

4- [2- (4-*nn-lH->f5*V[4, 5 - c] *y'J >- 1 -- f )V) 
x^;i/] - 1 - f^'J v>*;i/^>gt tert-^5 L ;i'4 . 4 6 g, 7x7-;H 0. 

ig&tfzk&fl;*y*Ai. 8 o gcfi^ft*, I2 0'ce7^wifc.s 

M-ittllfco JftttSr££ 1 0 %7jcit<b± h 'J £ A*»ftfc«^Aifok-C«Kifci* 

Wi:Lfei' l J^l'*7A^D7b^77-f- , Cllglt, 3. 5 9g©i 
fe@#£ftfco itxf jbh n-^^r^>Ol?tfrf)I^ibt> Sb^l 3 0.5 
-13 2. 5 "Coym^^ntzo 

nMft\m C z8 H 3 2 N 4 0 3 

mmm C, 71.16 ; H, 6.83; N, 11.86 
•mm. C, 71.10 ; H, 7.10; N, 11.69 

IWJ8 oom«ot, mmms 1~8 KD^^ntco 




MM 

m 


R' 


R 3 


R B 




81 


H 




H 


&fe*S^(MeOH) 
mp.l 52.5-1 53.5°C 
7tBft%T fil C 30 H 30 N 4 O 
III C, 77.89: H. 6.54; N, 
12.11 

HSfcfit C, 78.00; H, 6.29; N. 
12.05 
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82 


H 


kA 


H 


fSfefail(AcOEt-iso-Pr,0) ! 
mp.187-189.5°C 
7E^^*f fit C 25 H 26 N«0 2 
Strati C. 72.44; H. 6.32; N. 
13.52 

USUI C 72.35; H. 6.26; N, 
13.42 


83 


H 


kA 


F 


*Sf&3Sm(CH-CU-iso-Pr,0) 
mp,206.5-208°C 

SUltttfrfit C 25 H 25 FN 4 0 2 -1/8H 2 0 
SIS fit C, 69.07; H. 5.85; N, 
12.89 

HI* fit C. 69.11; H, 5.74; N, 
12.85 


84 


Ph 


| AcN^N 

kA 


H 


&Sfel£lii(MeOH-iso-Pr,0) 
mp,205-207.5°C 
TEsfttttffit C 3 ,H 30 N,CV1/2H 2 O 
til C. 74.53; H, 6.25; N. 
11.21 

USUI C. 74.52; H. 6.37; N, 
I 11.10 1 






R' 


R 3 


R B 




85 


H 


kA 


F 


tSfe^llCAcOEt-n-Hexane) 

mp,1 33.5-1 35.5°C 

TtmfttfT fit C 28 H„FN 4 0 3 
Hirafit C, 68.55; H, 6.37; N, 11.42 
USUI C, 68.37; H, 6.47; N, 11.25 


86 


Ph 


kA 


H 


Mfe$S^(iso-PrOH) 

mp,207-208°C 

TCl^flrfit C 34 H 36 N 4 0 3 
SIHH C. 74.43; H, 6.61; N, 10.21 
USUI C, 74.38; H, 6.68; N, 10.14 
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NMR X^<7h;U 6 (DMSO-d 6 )ppm: 1.64-1. 










72(4H,m),2.55-2.58(4H,m),2.98(2H,t.J=7H 


87 


H 


H 


z),4.80(2H.t,J=7Hz),7.25-7.31(3H,m).7.45 








-7.49(2H,m),7.53-7.60(2H,m),7.72(1H,d.J 
=7Hz),8.29(1 H,d,J=7Hz).8.37(1 H,s) 
VXX^HU m/z:358(M + ) 



4- [2- {4-7 K J - 1 H-- < [4, 5-c]^'J>-l-fiV) 

4- [2- (4-7i/^y-lH->f^*V [4, 5-c]*>"J>-l- 
>f;iz) xfjl/] - 1 -h"^<J ^>*;!/^>S? tert-^f-;i/4. 4 0gfcSS7> 
^&-^A 3 4.5 g©?g£it)£. 1 4 0°CT* 3RF» Lfc 0 SlBiB^«lC*ft 
JDX. 1 0%7k^b^HJ£A7kig*rt*pH9£ligU JSfti*^i/>T-ii!ifflb 
fee «JtH«SfilPAJfi*-C«5fe^«K*L^ j§«l*e*Lfco &&*tfca»&, IS 

<b/^i/>-;<*y-;i/ (10 0: 1-2 0:1) s&ffligi&i: ufcr;i^ 

g©fttfe3S£H£i#fco »Kx^*»&ll*SftL/-C^ »£1 9 3- 1 9 3. 5°C© 

TCfUfl-flrffi C 22 H 29 N 5 0 2 
SiHiffi C, 66.81 ; H.7.39; N, 17.71 
mm C, 66.93 ; H, 7.48; N, 17.66 

%mm 8 8 (Dumzift-o-t, %mm 8 9-9 2 ©<b£«f#fco 
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3? Ufa 

fit* 

m 


R 3 




89 




Stfe&JMEtOH) 

mp,191.5-192°C 

7Lf£##T fil C 24 H 27 N S 
StmfiS C 74 77-H 7 06-N 18 17 
Hg&fil C. 74.87; H. 7.18; N, 18.06 


90 




&Sfe£Si§.(MeOH) 

mp,231.5-232.5°C 

5clrt##rfii C, 9 H„N 5 0 
Satfil C, 67.63; H. 6.87; N. 20.76 
USSfil C 67.46; H, 6.79; N. 20.63 


91 




*Sfe$SH(EtOH) 

mp,166-167°C 

7C^I##r 1i C 20 H 2S N 5 O 2 
lit C, 65.37; H. 6.86; N, 19.06 
Hgjfil C, 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp,195-197°C(#fl?) 

Ttmfttirm C l6 H l9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Slifi C, 57.20; H. 6.12; N, 16.68 
USefit C. 57.20; H. 6.23; N, 16.53 



mm 9 3 

4- [2- (4-^^W^-2-7i^- lH-'f [4, 5- 

c] >- l --f;i0 if;v] - l -f^u s;>#;i/#>i8tert-7>;i/ 

4- [2- (4-^DD-2-7i^l/-lH--f^'V [4, 5 - c] 3V 
,; > _ 1 _^ ;1/ ) - 1 -b'^'J *?>ii)W>&. tert-^;i/0 . 6 9g 

&t>* 5 0 .% v * 3- ;u 7" ^ > 7k &tt 7 ml ©jfi£* £ Jl * * 8 0 "C "C 2 B§P^ 
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S^ B B H Lt. M17 0. 5-171. 5°C©4ffife*SI! 1 £f#fco 
5c^Wfi C 3 oH 3 7N 5 0 2 

Sfwifl C, 72.12 ; H, 7.46; N, 14.02 

iHfl C, 71.95 ; H, 7.72; N, 13.83 

nnm 9 4 

4- [2- [4- 1 -- OlO -2-7x~;u-lH 

[4, 5-c] i *•;!/] -l-t'< l Jy>M 

4 - [2 - (4-^dd-2-7iz;|/-1H-^^V [4, 5-c] 
,; > _ 1 _^;i / ) ifji,] - i -t'^U tert-7*^-;b0. 8 0g 

?Kts ^l^l^xf^-n-^rn (1:3-1:1) £v§£H 

>©*S«&#LT 0.74 g©iafe^§ff fco #&x^;]/A»& 
P^HLT. ife/k 1 4 0~ 1 4 l°C©4ffi&|ftlill£f#fco 

5tfH##Tffi C 33 H 42 N 6 0 2 

atrafil C, 71.45 ; H, 7.63; N, 15.15 
Hlfcfl C, 71.23 ; H, 7.65; N, 14.99 

mS&m 9 3 & V 9 4 OMC^t, H»'J 9 5- 1 0 2 (Dib&MZm tco 
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BocN 




I MM 


R 2 




95 


NHMe 


Hfe^elGso-PrOH) 
mp,161-162°C 

Tbm'Atirfc C„H 35 N 5 0 2 '1/2H } 0 

SUfil C, 70.42; H, 7.34; N, 14.16 
HM C, 70.31; H. 7.23; N, 13.95 


96 


A 

H j 


&!fe*SII(iso-Pr 2 0) 
mp.162-162.5°C 

Tumuli C 3I H 37 N 5 0 2 -1/2H 2 0 
Saili C, 71.51; H. 7.36; N, 13.45 
USefit C 71.73; H, 7.35; N, 13.09 


97 




mp,171-172°C 
Ttmfttiifc C 33 H 4) N 5 0 2 

III C, 73.44; H. 7.66; N, 12.98 
, USSfil C, 73.44; H. 7.88; N, 12.93 


98 




»fe*Sft(iso-PrOH) 

mp,189-190°C 

Jtmfttiife C 32 H 39 N 5 0 3 
Sliaii C, 70.95; H, 7.26; N, 12.93 
UttH C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR X^<^HUfi(CDCI 3 )ppm:0.99-1.06(2H,m),1.25-1. 
40(3H,m).1.43(9H,s),1.80-1.90(2H,m),2.50-2.60(2H,m),3. 
95-4.05(2H,m).4.59(2H,t,J=7.5Hz).4.96(2H.d.J=5.5Hz).6. 
1 1(1H,t,J=5.5Hz).7.24-7.28(1 H.m),7.30-7.35(3H,m),7.48 
(2H.d,J=7.5Hz).7.50-7.55(4H.m).7.60-7.65(2H.m),7.94-7 

.96(2H,m) 

[RX^^h;Ul/(KBr) cm ':3436,1690 
I VXT^HU m/z:561(M*) | 
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BocN 




m 



100 




101 



102 



NMR X^MU 6 (CDCI 3 )ppm:1.00-1.08(2H,m),1 
.30-1 .35(1 H.m).1 .38-1 .42(2H,m),1 .43(9H,s), 1 .83- 
1.90(2H,m).2.57(2H.brs).3.98(2H,brs),4.61(2H.t.J 
=7.5Hz),4.99(2H,d,J=6Hz).7.33-7.35(1H,m),7.39( 
2H.d. J=6Hz).7.5 1 -7.59(4H,m),7.64-7.67(2H,m),7. 
88-7.89(1 H,m),7.96-7.97(1 H,m),8.53(2H,d, J=6Hz 
) 

IR X"<$NUv(KBr) cm"':3428 T 1692 
-eXX^HU m/z:562(M*) 



NMR X^hJU S(CDCI 3 )ppm:0.98-1.06(2H,m),1 
.25-1 .40(3H,m).1 .43(9H,s),1 .80-1 .85(2H,m),2.50- 
2.60(2H,m).3.79(3H.s).3.90-4.00(2H,m),4.59(2H,t, 
J=7.5Hz),4.87(2H,d,J=5.5Hz),6.05(1H.brs),6.86(2 
ome | H.d,J=8.5Hz).7.31(1H,t,J=7.5Hz).7.40(2H.d,J=8.5 
Hz).7.51-7.60(4H,m).7.60-7.65(2H,m),7.94(2H.d. 

J=8.5Hz) 

IRX^<7h^v(KBr) cm':3432.1692 
VXX^hJU m/z:591(M*) 





NMR X^7MU 5 (DMSO-d 6 )ppm:0.87(2H,q.J=5 
Hz).1 .20-1 .35(3H.m),1 .36(9H,s),1 .75(2H,q, J=7.5H 
z),2.54(2H.t, J=1 2.5Hz),3.77(2H,d, J=1 2.5Hz),4.64( 
2H,t,J=7.5Hz),6.99(1H,t,J=8Hz),7.34(2H.t.J=8Hz) 
.7.44(1 H,t,J=7.5HzX7.56(1H,t,J=7.5Hz),7.60-7.67 
(3H,m).7.76-7.82(2H,m),7.87(1 H,d,J=7.5Hz).8.1 6( 
1 H,d, J=7.5Hz),8.24(2H.d,J=8Hz),9.03(1 H.s) 
IR**£HU I/(KBr) cm-':2932,1692 
7W!7h;l/ m/z:547(M*) 



MM 1 0 3 
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4-7^7-2 -7 x-;b- 1 - [2- ( 4 - h^U - 1 H- 

-M*V [4, 5-c] *7 'J> • h U 7;u:frnft&Jg 

4 - [2 - [4 - (4 - ^ h^->^>^75y) - 2 -7i^- 1 H-'f 
* [4, 5 -c] ^7 »J >- 1 xf;i/] - l-^'Jy>A^'> 

^tert-7*^;K). 3 0 gM h 'J 7;i/tD»i9 al ftfi6 5 0 CT- 

II,£^U^V7"nt';i/x-5P;i/T-i5fc&LT0.3 1 g .11 £f#fco 

x^y-^i;^ 7 7n^7-;i/©7lMfr^lSS£IiLi:s Ib£2 2 3-2 2 4°C© 

nMftmM. C 23 H 25 N 5 -2CF 3 C0 2 H-H 2 0 

mmm c, 52.51 ; h, 4.73; n, 11.34 

llfi C, 52.61 ; H, 4.45; N, 11.61 



i o 4 

1- [2- (4-^dd-2-7i^- lH--< S-*V [4, 5-c] *7 

u >- l --r;v) -4-e^v^7> 

1- [2- (4-^ud-2-7x^- 1H--T [4, 5-c] *7 

U>-i--f;i/) xfM - 4, 4-x^u>s;>*-*$/£^y v>o. 3 9g& 

lO^TkKftth^U^ttpHl ltHiU »Kx?-;i/T«iaiL;fco 

2 gom&m&zmtzo m^ntzm^mm^^-^-n-^r^y (i : n 

MJ&i: U;7;vUii7Ai?Dv h 7*7 7 -T-sMU 0. 3 2g©*s&*£ 
H.£l#fc 0 ^vro/V-^^S^U, Mufti 6 3~ 1 6 5°C©&ffe£W 
HB flf o 

7C*#*ffl C 23 H 2I C1N«0 
SUfS C, 68.23 ; H, 5.23; N, 13.84 
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C, 68.26 ; H, 5.31; N, 13.78 

%nm i o 5 

1- [2- (4-^DO-2-7x-jl/-lH-^?^/ [4, 5-c] *J 
■J >- 1 -4 )l) xfM -4-t^UvV> *=^>A 

1- [2- (4-^DD-2-7i-ib-lH--f^y [4, 5-c] *y 
u> _ xfjH - 4-f^U^y >0. 2 0 g, JSfit FoJfW 

^>0. 0 4g J »b'J'>A0. 0 9 g»lM*y—;U4 ml 
•C l«fWflH*bfc. Kfc**»»U M£«7KiR^ h «J *A*i8«£in*.T 

2 0 1-2 0 7°C (#8?) ©&l&lfc£li£f§fco 
7G*#flHS C 23 H 22 C 1N 5 0 • 1/2H 2 0 

atraffi C, 64.41 ; H, 5.40; N, 16.33 

HI C, 64.75 ; H, 5.32; N, 16.09 

mmm 1 o 6 

4 - [2- (2—7 i-Jh 1 H--f [4, 5-c] ^/U>-l-f 

;b) ji^;1/] - 1 -fc^U v>£;utf>8£ tert-^f-;i/ 

4- [2- (4-7on-2-7x-;b- lH-f 3.^*7 [4, 5-c] *7 
, J> _ 1 _^;i / ) x ^-;i/] - 1 -t'^'J ^>£;i/#7^ tert-7*^;i/0. 8 0g 
St>*5%/^v-7A^^0. 3 0 g©^7-;l/8 0 mlSfflfflt*. ^S^EET* 1 

-n-^r^> (1:1-4:1) bits' U 7 A;? D7 h 7 

^ 7 y^V7Dt;i/X-r;K'^ltO. 4 9 gO^fe^s 

£f#fc„ ^V7Dt;H-r;^?)ISllts tel 3 8- 1 3 9°C©«fe 
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7D5R##fli C 28 H 32 N 4 0 2 

lifi C, 73.66 ; H, 7.06; N, 12.27 
III C, 73.46 ; H, 7.21; N, 12.17 

mmmi o so^mzu^x, m&mi o 7~i o 9 (Dit&wzmtzo 



R 3 — (CH2) 




m 


R 3 


m 




107 


-a 


1 


&fe*SII[i£&$i£](MeOH) 

mp.258-261°C(#fi?) 

Tcm^flffil C I6 H I8 N 4 -2HCI-H 2 0 
Slrafil C, 53.79; H, 6.21; N, 15.68 
USSfil C, 53.49; H. 6.14; N, 15.67 


108 


-a 


2 


&tfe*£ii.[£&i&](MeOH-CICH 2 CH 2 CI) 

mp,220-233°C(#fi?) 

Ttmfttirm C l7 H 20 N 4 -2HCI-1/2H 2 O 
Strafii C. 56.36; H, 6.40; N. 15.46 
USSft C 56.36; H. 6.18; N, 15.35 


109 




2 


&fe$SB B B [i£^](MeOH-iso-Pr 2 0) 

mp.225-238°C(#fl?) 

jtmMSrm C 21 H 28 N 4 -2HCI-1/8H 2 0 
Strati! C. 61.27; H. 7.41; N. 13.61 
HSIfil C. 61.03; H, 7.44; N. 13.50 



%mm i i o 

4-£OD-2-7x-;i/- 1 - [2- - 1 H- 

f 1 *V [4 , 5 - c] > • MSy7?jHI 

4 _/7 p D _ 2 -7 x-jb- 1 - [2- (N- h'J7xrjMf;i/-4-^ 
x^;b] - 1H-- f [4, 5-c] V>3. 6 4 g, 

-;i/3 0 ml W h'J7MoffglO ml ©ji^HJftSfiTf 1 BSRaflH* Lfco S 
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ffltBLfc^s zkJf £ 1 0 %7kgHbi- H 'J ^A7k7&rt(cT p H 1 1 tMU 1 , 

#M7kU }&&£S£LT 1.74 g©»£?£&£f#fco 
&Hcfc»3JMS^U ^^y-^*f,S^LT, Bfejft 257-265 °C 

^ShbLTs 1*^1 8 5. 5- 1 8 6. 5°C CDJffifeSSSS^feo 

7G*#*rfiS C a H n ClN,-HCl-H,0 
mifi C, 62.02 ; H , 5.88; N, 12.58 
HSfcfl C, 62.08 ; H, 5.77; N, 12.60 

7G*##r m C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 

mmm c, 61.77 ; h, 5.57; n, 10.67 

Hiftli C, 62.04 ; H, 5.40; N, 10.70 



HM0*J 1 1 1 

4 -7 i7 1 -[ 2 - (4 -£^U y;i/)xf;V]-lH-f ^*V[4 , 

5-c] ij > • h i)7)lyrnBMi& 
4 - [2 - (4-7xy^y-lH-f^'V [4, 5-c] *vy> - 1- 
x^;i/] -l-^'Jy>*M;>fi tert-7^;i/0. 3 0gOift/f 
l/> 1 0 ml jgftCSiaTx h D 7;WDff81 ml £JD;iT 1 . 5B#BS«i#Ufco 

*®Sifo&»&?S*SilL-^ S1&2 1 1-2 1 6°C©&fe*gg£&fco 
7G$#*t1I C 23 H 24 N 4 0-CF 3 C0 2 H-1/8H 2 0 
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C, 61.44 ; H, 5.21 ; N, 11.46 



m C, 61.26 ; H, 5.05 ; N, 11.47 



mm 1 1 2 

4-?PP-2-7x-;i/- 1 - [2 - ( l-^vyrjl) - 1 H 

-4$*V[4, 5-c] ^y'j>^^>x;i/*>ill 

4- [2- (4-^DD-2-7xrj|/- 1H-^^V [4, 5-c] *7 

u ^ — l — r ^v) xf-ji/] - l -v^i/ytuitfym tert-7*?-;n . 20g 

©1, 2-y^ODi^> 1 2 ml igiifcfc, >*;i/*>g* 1 . 2 ml £flnx.-Cx 

Bb&2 5 6-2 7 0°C (#j¥P) ©JBtfegiS^^fco 
7rfH#*T m C 22 H 22 C1N 5 -2CH 3 S0 3 H 

mWOM C, 49.35 ; H, 5.18; N, 11.99 

fg£tfg C, 49.60 ; H, 5.11; N, 12.16 



«8*J 1 1 3 

4— 7*5.7 — 1— [2 - (4-tXiJy;i/) x^;i/] -lH-f [4, 

5-c] > • J&fttt 

4- [2- (4-7^-lH-f 5^[4, 5-c] 

- l -f^'J v>#;i/**>i? tert-7>;i/ 1 . 5 7 g fcigfl^fiiWSSx 

f-;i/M4 0 ml ©fl^^s 5BffP^Wbfco S/fo^tHZTk^inx^ 1 

&»fi|g'g&l9fco&£ftfc*Sg*Jgfc/^U>-**>'-M4 0 : 1-2 0 : 
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bffl&mLX, 243-244 °C (ftM) ©JRfelS«*»fc. 

C 17 H 21 N 5 - HCl • 3/4H 2 0 
C, 59.12 ; H, 6.86 ; N, 20.28 
C, 59.10 ; H, 6.83 ; N , 20.30 



ifflgpj 110-11 3(Dl5felZ'&-oX.mW\ 114-18 6©<t£tj£f#fco 




(CH 2 )m N 






R 


B 


m 




114 


Ph 


H 


0 


ilfeiSM(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fi?) 

5cifl##rfi C 21 H )9 CIN 4 
SUfil C. 69.51; H. 5.28; N, 15.44 
H&fit C. 69.29; H, 5.19; N. 15.27 


115 


H 


H 


1 


£fe«S[£»£](MeOH-EtOH) 

mp,273-286°C(#8?) 

5cfSt#tffitC, 6 H, 7 CIN 4 -2HCI 
Hi C. 51.42; H, 5.12; N. 14.99 
USUI C. 51.47; H, 5.08; N, 14.85 


116 


Ph 


H 


1 


&fe& B B H [7-?;Ugl£](MeOH) 
mp,268-271.5°C(#fl?) 

C„H 2l CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
SSafit C 62.40; H, 5.67; N, 12.13 
H8H£ C, 62.52; H. 5.28; N, 12.15 


117 


H 


H 


2 


&fe*S H B B[i&ili&](EtOH) 

mp.258-267°C(#fl?) 

7t^^*ffi|C 17 H I9 CIN 4 -HCI 
SUM C, 58.13; H, 5.74; N, 15.95 
Hifcfi! C, 57.88; H, 5.46; N, 15.78 
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7Tv% i » TU tin LI J ^ i *r ' a w roxm J 










(MeOH-iso-Pr 2 0) 










mp.204-207.5°C 


118 


H 


CI 


2 


C„H I8 CI 2 N 4 • CF 3 C0 2 H- 1 /4H 2 0 
SUfil C, 48.78; H, 4.20; N, 11.98 
C, 48.76; H, 4.34; N, 11.89 



-O- 






R 1 


R 2 


m 




119 


OH 


CI 


2 


;iii^feS^i(CICH 2 CH 2 CI-MeOH) 
mp,240-245°C(#fl?) 

jtm^mm c i7 h I9 cin 4 o- i/2h 2 o 

Slifil C. 60.09; H, 5.93; N, 16.49 
H&fit C. 60.32; H, 5.72; N. 16.41 


120 


Me 


CI 


2 


&*§fe&&[HJ7;U*PB1^i&](EtOH) 
mp.201-202°C 

C I8 H 2l CIN 4 -CF 3 C0 2 H-5/4H 2 0 
Bltrafii C, 51.62; H, 5.31; N, 12.04 
C 51.82; H, 5.12; N, 12.22 


121 


CF 3 


CI 


2 


8Sfe*£ □ igi&](EtOH) 
mp.233-235°C 

TimMftfe C )8 H, 8 CIF3N 4 -CF 3 C0 2 H 
StrafiS C, 48.35; H. 3.85; N, 11.28 
SS&fil C. 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


Hfe*Sigi[ig&&](EtOH) 

mp,1 91.5-1 92.5°C 

Ttm'Attfc C„H 24 N 4 -2HCI-H 2 0 
lit C. 61.74; H. 6.31; N, 12.52 
USSfil C, 61.69; H. 6.51; N, 12.44 



81 



WO 00/09506 PCT/JP99/04381 



123 


Ph 


CI 


3 


m ft ft & tt bb [ K 'J 7 ;u * □ 6t & 

&](EtOH) 

mp,260-263°C(#fl?) 

7C5?H*#rii C 24 H 25 CIN 4 -CF 3 C0 2 H 
Slrafil C. 60.17; H. 5.05; N, 10.80 
HSfcfi C, 59.94; H, 5.08; N, 10.80 



W N R 





R 2 


B 


W 




124 


Me 


H 


CH 


fcfet&ftMlftttKEtOH) 
mp,199-201°C 

7t mMft fil C 24 H 28 N 4 • HCI • 7/2H 2 0 
Slrafil C. 61.33; H, 7.29; N, 11.92 
USUI C, 61.21; H, 7.26; N, 11.80 


125 


CI 


CI 


CH 


fcfej£S[MJ7JUtf-'nftlt£](MeOH) 

mp,249-255°C(#fi¥) 

7tfft##rfil C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
Slrafil C, 55.67; H, 4.30; N, 10.39 
HSfcfit C. 55.75; H. 4.00; N, 10.47 


126 


CI 


Me 


CH 


*Sfefttttt^[h'J7^^PB^^](MeOH) 

mp,255-262°C(#flg) 

Tcm^-^fM C 24 H 25 CIN 4 -CF 3 C0 2 H 
Sllii C 60.17; H, 5.05; N, 10.80 
USUI C, 59.95; H. 5.03; N. 10.79 


127 


CI 


MeO 


CH 


JifcHfe&IKEtOH) 
mp.169-170°C 

Tcm^flf fit C 24 H 25 CIN 4 0 - 1 /2H 2 0 
airafil C, 67.05; H, 6.10; N, 13.03 
Hifcfil C, 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


&fe& B B B [MJ.:7;u*PBmJ&:i(MeOH) 

mp,260-268°C(#flf) 

Ttmfttiim C 22 H 22 CIN 5 -CF 3 C0 2 H 
lit C, 56.98; H, 4.58; N. 13.84 
HSfcfil C, 56.76; H. 4.47; N, 13.82 



82 



WO 00/09506 PCT/JP99/04381 




m 


R 2 


R 3 




129 


CI 


ex 

H 


mp,191-193°C 

TtmftW C 23 H 23 CIN 4 
SUfil C, 70.67; H, 5.93; N, 14.33 
H&fil C. 70.70; H. 6.08; N, 14.28 


130 


CI 


h, 0\ 


&fe&JI(AcOEt) 

mp.1 56.5-1 57.5°C 

Ttmfttiife C 23 H 23 CIN 4 
Slifi C 70.67; H, 5.93; N, 14.33 
H&fil C, 70.64; H, 5.92; N, 14.21 


131 


CI 




SSfe+nraCEtOH) 

mp,169-171°C 

Ttmfttii®. C 22 H 2I CIN 4 0 
JUafit C. 67.26; H. 5.39; N, 14.26 
Uglfit C, 67.31; H, 5.55; N, 14.32 


132 


CI 




(iso-PrOH) 
mp.158-163°C(ttfl?) 

C 23 H 24 CIN 5 ■ 2CF 3 C0 2 H ■ 3/2H 2 0 
Sfrafit C, 49.06; H, 4.42; N. 10.60 
HHfil C, 49.04; H, 4.41; N, 10.73 


133 


Me 




$*§fe£SJI(AcOEt) 
mp,88-89°C 

5c^^*fiSC 24 H 2 ,N 5 -H 2 0 
Satfil C, 71.44; H, 7.24; N, 17.36 
HHfii C, 71.25; H, 7.23; N, 17.03 
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1 H5S I 

m 






134 




mp,261-272 0 C(#fl?) 

7cff§##rfil 

C 22 H 2 ,CIN 4 • 1 /2C 4 H 4 0 4 • 5/2H 2 0 
Mlmfe C. 60.06; H, 5.88; N, 1 1.67 
HHfit C. 60.07; H, 5.89; N, 11.60 

it1fc%g. [ Of ] 0 20 : -1 2.0 (c=0.1. 

DMSO) 


135 


I CIA 


ilfe^B%[h'J^;U^Pfi^^KEtOH) 

mp.215-221°C(#fl?) 

Ttmtttiim C 23 H 27 CIN 4 -CF 3 C0 2 H 
HHfit C 59 00; H, 5.55; N, 11.01 
USUI C, 58.85; H, 5.63; N, 1 1.05 


136 




(MeOH-iso-PrOH) 

mp.225-232°C(#$W) 

TC^tiff! C 22 H 25 CIN 4 -CF 3 C0 2 H 
Sitmlil C, 58.24; H, 5.29; N, 11.32 | 
HSIfil C. 58.09; H. 5.29; N. 1 1.32 


137 


N CI 


;ifcHfe$£BMHJ?;u*PBt&&](EtOH) 

mp,224-224.5°C 

C 2I H 21 CIN 4 S ■ CF 3 C0 2 H • 3/2H 2 0 
Wtmfe C. 51.35; H, 4.68; N, 10.41 
USSfit C. 51.65; H, 4.32; N. 10.16 



84 



WO 00/09506 



PCT/JP99/04381 




m 


R' 




138 


n-Bu 


&fe$£JI(AcOEt) 

mp. 130-1 31 C 

TCfft^flHt C 2 ,H„CIN 4 
3W1 C. 68.00; H, 7.34; N. 15.10 
H&fit C. 67.76; H, 7.59; N, 14.96 


139 


X) 


2Sfe*S B 1.[MJ7;U*nSmi£](EtOH) 

* on ion c*/^ 

mp.l 39-1 39.5 C 

C 2 ,H 29 CIN 4 - 3/2CF 3 C0 2 H • H 2 0 
Siwfil C. 53.29; H. 5.59; N, 9.56 
USSfil C, 53.23; H, 5.33; N, 9.56 


140 


Bn 


;&*Sfe$SJI(AcOEt-iso-Pr 2 0) 

mp.230-234°C($)-fl?) 

Ttmfttir®. C 24 H 25 CIN 4 -1/4H 2 0 
SUfil C. 70.40; H, 6.28; N, 13.68 
HSfcfi! C, 70.41; H. 6.27; N, 13.54 


141 




mp.196-207 o C(5H&) 

TtmftVrm C 25 H 2S CIN 4 -2CH 3 S0 3 H-H 2 0 
Saltl C. 51.71; H, 5.62; N, 8.93 
H&fit C. 51.59; H. 5.42; N, 8.87 
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N CI 



m 



R' 



142 



Me 



*!Sfe*S^[7T;UiSig](MeOH) 
mp,224-229°C {'AM) 
7tmfttiH& C 24 H 25 CIN 4 -C 4 H 4 0 4 -H 2 0 
Wmfe 0, 62.39; H. 5.80; N, 10.39 
C. 62.46; H, 5.51; N, 10.42 



143 




144 




Hfe^H B H [^JU^](EtOH) 
OMe | mp,213.5-216°C(#fl£) 

Ttmfttiim C 24 H 25 CIN 4 0-C 4 H 4 O 4 -1/4H 2 0 
C. 62.10; H. 5.49; N, 10.35 
mfc C, 61.94; H, 5.45; N, 10.30 

II [ MJ 7 □ fit B£i£] 

(MeOH-iso-Pr 2 0) 
mp,253-257°C(#fl?) 

C 24 H 25 CIN 4 S • CF,C0 2 H • 1 /2H 2 0 
gfrafil C. 55.76; H, 4.86; N, 10.00 
C, 55.67; H, 4.59; N, 9.99 



SMo 



Me 

I 



145 



M H [ h 1 J 7 JU* P 6t g*£](EtOH) 
mp.218-225°C(#fi?) 
5c^^«fli C 24 H 2S CIN 4 OS-CF 3 C0 2 H 
SHifi C, 55.07; H, 4.62; N, 9.88 
Igfcfii C, 54.91; H, 4.69; N, 9.77 



146 




&fe£if H [HJ?;U*0#i!i£](MeOH) 
mp,270-277°C(#fl?) 
Ttmftttfe C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 
SUfil C, 53.56; H, 4.49; N, 9.61 
C, 53.51; H, 4.50; N, 9.62 
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R' 




147 




*§feH£S[?v;u&i&](EtOH) 

mp.192-198°C(#fg) 

TtmfttiT®. C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
gfifil C, 59.72; H, 5.20; N. 10.32 
HSIfit C. 59.81; H. 5.07; N. 10.33 


148 




m fe *S g [ 7 -7 ;U $ 

J£](MeOH-iso-PrOH) 

mp.184-187°C(#fl¥) 

7Cl!##rfiI C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slrafil C, 59.72; H. 5.20; N, 10.32 
H&ffi C. 60.00; H. 4.91; N, 10.34 


149 


XJ 


&feS£&[7-7;U^i£](MeOH) 

TcmtfUffil C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Siifil C, 59.72; H. 5.20; N, 10.32 
USUI C 59.53; H. 4.92; N. 10.41 


150 


A. 

F 


*Sfe& a a H [MJ7;u*ngmi£](EtoH) 

mp,260-263°C(#fg) 

Ttm^M C 23 H I9 CIF 4 N 4 -CF,C0 2 H-H 2 0 
Slfflfil C, 50.47; H, 3.73; N, 9.42 
Hilfi! C. 50.33; H, 3.53; N, 9.51 


151 


F 


*fe«a[hU7^P»lt*S](MeOH) 

mp.259-26rC(#fi?) 

Ttm'Atirfc C 23 H 18 CIF 5 N 4 -CF 3 C0 2 H 
HHfit C. 50.48; H, 3.22; N, 9.42 
HSHi C. 50.28; H, 3.28; N. 9.46 
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m 


R' 




152 




mp,195-202°C(#fl?) 

TtmftVi®. C 22 H 22 CIN 5 -CH 3 SO 3 H-5/4H 2 0 
JSsHflllE 04.11; n, o.oo, im, io./i i 
HSH£ C. 54.13; H, 5.45; N, 13.63 


153 




*Sfe*SB%[7^;U^](MeOH-EtOH) 

mp,181-185.5°C(#8?) 
7C^#ffiffiC 22 H 22 CIN 5 -C 4 H 4 (VH 2 0 

Safflfll C, 59.37; H, 5.3/; N, lo.ol 
HS£ fit C, 59.37; H. 5.11; N, 13.37 


154 


, JO 


f«fc ft « £t # H [ h 'J 7 o ft 8£ 

J£](EtOH) 

: mp.197.5-204°C(#fW) 
TtfJttttfrfil C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 0 
SfSfit C 56 47; H. 4.64; N, 13.72 
H&fit C, 56.45; H, 4.58; N. 13.72 


155 

1 t 


La" 


mp,250-255°C(#fi?) 

TcHttffrfil C 29 H 27 CIN 4 -CF 3 C0 2 H 
lit C, 64.08; H. 4.86; N, 9.64 
H!M C, 63.81; H, 4.92; N, 9.63 


156 


La" 


«& b% l> 'J ? JU* P St &i£](EtOH) 
mp,1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 • CF 3 C0 2 H • 3/2H 2 0 
Sliii C, 59.66; H, 5.01; N. 8.98 
H&fil C, 59.44; H. 4.71; N, 9.04 
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m 


R' 




157 


XJ 


&&fe&al[HJ:7;U*P6W&:i(EtOH) 
mp,174-175°C 

C 24 H 22 CIF 3 N 4 ■ CF 3 C0 2 H • 5/4H 2 0 
Slifil C, 52.44; H. 4.32; N, 9.41 
C 52.54; H. 4.19; N, 9.53 


158 


P 


&£& B B B[HJ?;U*Pgfl$£](MeOH) 
mp.231-241°C(^) 

5c^##rfil C 21 H 2 ,CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
SHHH C. 54.82; H, 4.60; N. 11.12 
C 54.73; H, 4.42; N. 11.21 


159 


P 


SSfe*S ft[MJ ? O ft&tt](EtOH) 
mp,256-261°C(#fl?) 

Ttmfttiife C 2 ,H 2I CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
JIM C. 53.59; H, 4.40; N, 10.87 
H&fit C, 53.53; H, 4.33; N. 10.90 


160 


P 


*fe«ft[h«J7;U*P»it«](MeOH) 
mp,270-273°C(#fl?) 

7cm^«ffii C 20 H 2 ,CIN 6 -CF 3 CO 2 H-1/2H 2 O 
Strati C, 52.44; H, 4.60; N, 16.68 
C 52.15; H. 4.74; N, 16.95 


161 


o 

/ N 


J£](EtOH-Et 2 0) 
mp,203-203.5°C 

5cf?l##rfii C 20 H 20 CIN 5 S-CF 3 CO 2 H 
Slifit C, 51.61; H. 4.13; N, 13.68 
USUI C, 51.48; H. 4.22; N, 13.52 
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N Me 



1 HJfe i 

m 


R' 




162 




&Hfe£ll[iS&£](iso-PrOH) 

mp,245-249°C(#fl?) 

TcfSttftfrfil C 24 H 2S FN 4 -2HCI-3/4H 2 0 
Sfifit C, 60.70; H, 6.05; N, 11.80 
HS£fI C, 60.81; H. 5.93; N, 11.72 


163 


I 

F 


*sfe*S B E H [&&£](EtOH) 

NMR X^b)V6 (DMSO-d 6 )ppm: 1 .30-1 .40(2H. 

m),1.55-1.70(1H,m),1.70-1.80(4H,m).2.65-2.80(2 

H,m),3.10-3.25(2H.m),3.17(3H,s).4.73(2H,t,J=7.5 

Hz).7.97(1H,t,J=7.5Hz),8.04(1H,t.J=7.5Hz).8.55- 

8.65(2H,m).8.84(1 H,brs),9.06(1 H.brs) 


164 




&}lfeS£IKAcOEt) 
i mp.176-177.5°C 
7tmfttiT fit C 23 H 25 N 5 
SUfil C 74.36; H, 6.78; N, 18.85 
HS&fit C, 74.09; H, 6.90; N, 18.69 


165 




tefe^ B B H [^^^](MeOH-iso-PrOH) 
mp,300°C£l± 

Ttm^m C 25 H 2S F 3 N 4 -2HCI-1/2H 2 0 
Slrafil C. 57.70; H. 5.42; N, 10.77 
HS£fi£ C. 57.72; H. 5.12; N, 10.79 


166 




$ftfe*£JB(iso-PrOH) 
mp,166-167°C 
5c§?l#ffifit C 22 H 24 N 4 0-H 2 0 
SHH C, 69.82; H, 6.92; N, 14.80 
1 HSIfil C, 69.53; H, 6.97; N, 14.59 | 
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N Me 



•life 

m 



R' 



167 



o 

/ N 



»fe«S 8 e a[^^^](EtOH) 
mp,218-219°C 
7Cfft#flrfil C 2 ,H 24 N S -3HCI 

C. 53.68; H. 5.79; N. 17.89 
C. 53.63; H, 6.01; N, 17.89 



168 



*ftfe*SS[«IfttS](MeOH) 
mp.293-298°C(#P) 
Ttmfttiife C 21 H 2 ,N 5 S-2HCI-H 2 0 
Slit C, 53.84; H. 5.81; N. 14.95 
J&fitC, 53.59; H, 5.71; N. 14.82 



169 




&ftfe*SH.[£8gi£](EtOH) 
mp.196-199°C 

Tcffttttffit C 22 H 24 N 4 S-2HCI-3H 2 0 
C. 52.48; H, 6.41; N, 11.13 
C, 52.44; H, 6.68; N. 11.13 



170 



/ Me 



% n fe *s a [ h u ^ ;u * p » it 

i£](EtOH) 
mp.228-229°C 

C„H 26 N 4 S • 3/2CF 3 C0 2 H • 1 /2H 2 0 
HiS C, 54.73; H, 5.03; N. 9.82 
;&fiS C. 54.46; H, 4.91; N. 10.00 



171 




»Jtfe*Sfl[*i&aU(EtOH) 
mp,274-277°C(#8?) 
5c§*l##rfiS C 23 H 26 N 4 S-2HCI-5/4H 2 0 
Hfc C, 56.84; H, 6.33; N, 11.53 
Ifcfii C. 56.79; H. 6.11; N, 11.51 
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m 



172 




CI 



173 




CI 



mp,189-190°C 

Ttmftttfe C 22 H 23 CIN 4 S-3/2CF 3 C0 2 H 
IHi C, 51.59; H, 4.24; N. 9.63 
M C, 51.54; H. 4.29; N. 9.65 



mp,194-195°C 

t£I?I##HI C 22 H 23 CIN 4 S-5/4CF 3 C0 2 H 
Slifil C, 53.16; H, 4.42; N, 10.12 
Mfil C. 53.18; H. 4.39; N, 10.39 



174 



Me 



&*afe*S H 3 B [£5£i£](EtOH) 

mp,245.5-246.5°C 

Ttm^m C 22 H 25 N 5 -2HCI-3/2H 2 0 
Slifit C. 57.52; H. 6.58; N, 15.24 
C, 57.65; H, 6.33; N, 15.23 



175 yj 



Me 



3(fc»feefl[*iltt](EtOH) 
mp,224-225°C 

Ttmfttiim C 23 H 27 N 5 -2HCI-5/2H 2 0 
Sintit C, 56.21; H, 6.97; N. 14.25 
;&i£ C. 55.95; H, 6.70; N, 14.23 



176 



H 




m ft ? • j x a « n c h ■ j ^ ;u * □ «f k 

(EtOH-iso-Pr 2 0) 
mp.1 89.5-1 92.5°C 
TEsHttflrffi C 23 H 23 FN 4 0-CF 3 C0 2 H 
StrafitC. 59.52; H, 4.80; N. 11.11 
M C, 59.41; H, 4.89; N, 11.16 
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m 


R 2 


iVJ IjCVt^T »rP HH /XT j 


177 


OPh 


IS fe *S H C W 'J 7 * □ 6f H 

i£](EtOH) 
mp.21 4.5-21 5.5°C 

C 29 H 28 N 4 0-CF 3 C0 2 H-1/2H 2 0 
Jliiifl C, 65.14; H. 5.29; N, 9.80 
HSfcfil C 65.40; H, 5.07; N, 9.85 


178 


NHPh 


&$fe*SH(MeOH-iso-PrOH) 

mp.191-194°C 

7C^##rfiI C 29 H 29 N 5 
Slrafil C, 77.82; H, 6.53; N, 15.65 
HS&fil C. 77.76; H. 6.59; N. 15.56 


179 


NHMe 


;&Hfe*Slf.[*£&i&:i(iso-PrOH) 
mp.209-210°C 

Ttmftm®. C 24 H 27 N 5 -2HCI-7/4H 2 0 
Mamfc C, 58.83; H. 6.69; N, 14.29 
USHi C, 58.88; H, 6.51; N. 14.13 


180 


NMe 2 


&fe&H S H [i£&i&](MeOH) 
mp.205-206.5°C 

Ttmftmm. C 25 H 29 N 5 -2HCI-5/2H 2 0 
Slra fit C, 58.02; H, 7.01; N, 13.53 
HSIfil C, 58.01; H, 7.02; N. 13.50 


181 


H 


*Sfe$SII[*tS£J&KEtOH) 
mp.210-212°C 

7CfJt##T<l C 26 H 29 N 5 -2HCI-H 2 0 
Sifflfil C 62.15; H. 6.62; N, 13.94 
| HSfcfi! C, 61.99; H, 6.44; N, 13.85 | 
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m 


R 2 




182 


Kit in 

NHBn | 


SSfe$SH[i£&i£](iso-PrOH) 
mp,244-245°C 

7Z7R7fmW. C 30 H 3I N 5 -2HOI- J/4H 2 U \ 

Mmfc C 65.75; H, 6.35; N, 12.78 
H&fil C, 65.81; H T 6.13; N, 12.68 


183 




$ftfe*S&[iI&i&](EtOH) 
mp,190-193°C 

7cm7XflTll C 29 H 30 N 6 -3HCI-2H 2 O 
Slrafil C, 57.29; H. 6.13; N, 13.82 
C. 57.46; H, 5.98; N, 13.77 


1 QA 




3Kitfe«a[ttiM«(EtOH) 

mp,231.5-232°C 

Slnll C, 58.23; H. 6.72; N, 14.55 
HSMI C. 58.12; H. 6.93; N, 14.46 


« 

185 




**fe$t#H.[i£8Si£](EtOH) 

mp,187-189°C 

7tfft#«rfi C 28 H 33 N 5 -2HCI-3/4H 2 0 
SaMi C, 63.93; H, 6.99; N, 13.31 
HSfcfit C 64.05; H. 6.93; N, 13.32 


186 


"0 


&fe*SII[i&&&](EtOH-iso-PrOH) 
mp.194-195°C 

Jtmfttiim C 27 H 3I N s O-2HCI-3/2H 2 0 
Samfi C, 59.89; H, 6.70; N, 12.93 
I USUI C 59.72; H, 6.64; N, 12.85 



mm 1 8 7 

1- [2- (N-n-7"^;i/- 4 -b'Hij -4-^od-1H- 

[ 4 , 5 - c ] > • 

4_/70D- 1 - [2 - (4-b'^U v;u) -1H-^^'V [4 , 

5-c] *y »J> • H)7WDS|)§1. 2 OgSt>'^*U^A0. 7 7g 
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ON, N-^^W^A7; F6 ml i»CiS^ fkib n- 7 )]/ 0 . 3 
0 ml £»TU 5fifH»fliUfcoSJ»S^Ifct: 1 0%?mit± h U 

&»&J!87kU M^Sil/TO. 9 2 g®»i^tf to ff^tifeW 

8 7 gOiWSifco *8tfcJ;D*ttttfcU ^^-^fcWKx^oig 

»:&»?>&*£IlLTs Bb£ 1 4 4~ 1 5 8°C©iffifeig^?:t#feo 
7n*#«r«t C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

SHifg C, 55.70 ; H, 6.68; N, 12.37 

3mM. C, 55.80 ; H, 6.65; N, 12.44 

nmm 1 8 8 

1- [2- (N-r-fe^-;b-4-t:^U^;i/) x^;i/] - 4-^od- i h- 

■i X [4, 5-c] 

4-^do-I - [2 - x -1H-^^V [4, 

5-c]*y>J>- h'J 7;i/;TDifi&Jfi0 . 6 0 gOK'J ^>4 ml ?&$*t3 N M 

V:Tpti;i,x-^;i/©Miftfr?>ff&SUT* »£1 8 3- 1 8 6. 5°C©*&fi£i 

7C*»«ffll C 19 H 21 C1N 4 0 
SUfifi C, 63.95 ; H, 5.93; N, 15.70 
»{I C, 63.81 ; H, 5.87 ; N, 15.61 

nmmi 8 7 am 8 8©»^ot, mi 8 9-1 9 4©ft^i§i 
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1 HftE 1 

m 


R' 


B 


R 3 


m 


®ft.m&$k%m I 


189 


Ph 


H 




2 


*Sfe$g B B a(iso-PrOH) 

mp,167-168°C 

Tcm^j OTll C 24 H 25 CIN 4 
^fifil C, 71.19; H, 6.22: N. 13.84 
H&fit C, 71.00; H. 6.18; N, 13.56 


190 


H 


CI 


kA 


o 
£ 


«Sfe££ B B B [i&&£](EtOH) 

mp,235-246°C(#$) 

7C3fi7T'tfrilE 0 24 n 24 L»l 2 IN 4 "noi i/^rijU 

Stilfil C, 60.01 ; H, 5.35; N. 11.66 
H&fil C, 60.01; H, 5.62; N. 11.67 


191 


H 


H 


kA 


1 


&fe*S.P H [i£B£1t](EtOH) 

mp,248-257°C(#jg) 

5c^5J-«f1i C 23 H 23 CIN 4 -HCI-1/4H 2 0 

Slifil C, 63.96; H. 5.72; N, 12.97 
USUI C. 63.98; H, 5.80; N, 12.93 


192 


Ph 


H 


kA 


2 


&Sfe£SJB(CH 2 CI 2 -iso-Pr 2 0) 
mp,1 54.5-1 60°C 

nmfttirm C 25 H 25 CIN 4 O-1/8H 2 0 
Sliii C. 69.00; H, 5.85; N, 12.87 
HS&fiS C. 68.78; H, 5.78; N. 12.71 | 
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R 3 — (CH 2 ) 




H2& 

m 


R 3 


m 




193 




1 


ilfe^ B B H [^^^](MeOH-iso-Pr 2 0) 

mp.269-280°C(#$) 

TcfUtffiHt C 23 H„N 4 -2HCI-3/4H 2 0 
Slifil C, 62.37; H, 6.26; N, 12.65 
Hlfcfl C. 62.36; H, 6.45; N, 12.60 


194 




2 


48fe*S B s H [£&i£](MeOH-iso-Pr 2 0) 

mp,150-156°C(#fl?) 

Ttmfttirm C 24 H 26 N 4 -2HCI-1/2H 2 0 
Slraii C 63.71; H, 6.46; N, 12.38 
USSfil C, 63.90; H. 6.68; N. 12.11 



gffitt 19 5 

4_/7pp_l_ [2- [N- (4-7MP7i-;i/XW-il/) -4-t* 

*ys;;i/] - 1 H—f [4, 5-c] 

4-/7PP-! - [2 - - lH--f [4, 

5-c] • h'J7;i/*P»IWttO. 5 0 gRUmm-b >J ^AO. 32g 

ON, K2 ml Mifc'I'fcMTs ig fls p- 7 n 

-g>^;i/*-;i/0. 2 3 g®N, N-y/fil/*M7; H 3 ml igrt^TLT 

5 KfH*ff Ufco SM^ttt 1 0 %7kiMt± h U •> ATKjSffi^Snit p H 1 0 

iti^I^LT, Ml 7 5- 1 7 8. 5°C©ISfe&§£&fco 

7an^«f« C 23 H 22 C1FN 4 0 2 S - 

aHiffi C, 58.41 ; H, 4.69; N, 11.85 
Xlfttt C, 58.43 ; H, 4.52; N, 11.88 
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%mm 1 9 6 

1- [2- (N-*$>Z)l*-)i-4-V^W)l) xf;i/] -4-7x7 
1 H--f KVJ [4, 5-c] ^'J> 

4-7x7*:/- l-[2-(4-t:^'j^;i/)x?-;i/] - S#V[4, 
5-c] *7 U> • h U7;i/*n»RJ!il. 0 0 gJklf h 'Jxf;i/7 ^ > 0 . 5 
7 ml ©Jgfti><*-U> 1 0 ml igiClST^ Ufa* S> 0 . 1 6 ml 

5-17 6°C©tefe^=g;#fc 0 

C Z4 H 26 N 4 0 3 S 

mmm C, 63.98 ; H, 5.82; N, 12.44 

HIMfi C, 64.01 ; H, 5.96; N, 12.28 

1 9 6 O^iCllot, 1 9 7- 1 9 9 (Dit^^mtzo 
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R A -N 




1 HfiS 1 

m 


R A 




197 


Ts 


*$fe^^(AcOEt-iso-Pr 2 0) 

mp,201.5-202°C 

TC^^ffiii C 30 H 30 N 4 O 3 S 
atifil C, 68.42; H. 5.74; N. 10.64 
3€SS1ls O, oo.4o; n, D.oo; N, lU.oo 


198 


Et0 2 C 


&$fe*SII(AcOEt-iso-Pr 2 0) 

mp,132-133°C 

5c^##rfil C 26 H 28 N 4 0 3 
airafit C, 70.25; H, 6.35; N. 12.60 
US* fit C, 70.13; H. 6.34; N. 12.50 


199 


Bn0 2 C 


NMR X^HU <5 (CDCI 3 )ppm:1.31(2H,brs).1.50-1.70(1H 
,m),1.78(2H,brs),2.00(2H.q,J=7.5Hz),2.81(2H.brs).4.23(2H 
,brs).4.63(2H.t,J=7.5Hz).5.1 3(2H,s),7.25(1 H,t,J=7Hz).7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H,t,J=7Hz).7.50(1H, 
td, J=8.5,1 Hz).7.57(1 H.td. J=8.5,1 Hz),7.90(1 H.dd. J=8.5,1 H 
z).7.94(1 H,s).8.04(1 H,dd.J=8.5,1 Hz) 
IR*"5£MUv(liq.) cm ':1698 
TXT^MU m/z:506(M*) 



mm 200 

4 - [2 - (4-7^- 1H-^*V [4, 5-c] *>"J>- l-^) 
4-7V-1- [2 - (4-fc'^'J i^l/) -1H-^^V [4, 

5-c]*yj>o. 5 ogh^f;w vf-^^r^— h o. ?>i gomm- 

* 

1/ > 1 0 ml ISi^ffif 1 K^WLfeflL M LTi^^S^UT 0.56 
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16-2 1 8 a C(Dm&^B*mtco 

Ttmmm c 19 h 24 n 6 s • i/2h 2 o 

mmm C, 60.45 ; H,6.67; N, 22.26 
III C, 60.79 ; H,6.66; N, 21.97 

mmm2 o o©^«ot, %mm2 o 1 oi^^mtzo 
mmm 2 0 1 

4 - [2 - (4-^OD-2-7x-;b-lH-^^V [4, 5-c] ^7 
: ^ * J 

m& : 2 1 5-2 2 0°C (#8?) 

7C*#*f ft C 25 H 26 C 1 N 5 S 

IIMI C, 64.71 ; H, 5.65; N, 15.09 
Ullfll C, 64.80 ; H, 5.62; N, 14.96 

msm 2 0 2 

1- [2- (l-7^y>'-4-K^ , jy;i') xf-;i/] -4-^DO-2-7 

i-;HiH-^yy [4, 5-c] -fiitti 

4 _/7 DD _2-7xzi;u- 1- [2- (4-f^U xf-;i/] - 1 H- 
^ifv [4, 5-c]^y;>0. 7 5g, lH-h7^-l-AM^ 

4 0 gMF'Jx^l/7^0. 3 9 il©N, 
H 5 ml jgfft^M'C 1 9B$^«^bfco ifiiftB U M£ 

x^>>-^*lniiT«flBUfcl(ga*tt«lLTO. 5 1 g®lM^Hf:» x* 
y-;b>?)^^^tT> lkj£2 7 0-2 7 3°C (#8?) ©«&JgIl£t#fco 
7C*^«f«[ C I4 H 25 C1N 8 -HC1-1/2H 1 0 
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BlUti C, 60.25 ; H, 5.69; N, 17.57 
H^fi C, 60.47 ; H, 5.61; N, 17.36 

©isiii^su 1 1 l - i 0 (Dm^mmimo^uM^^mt o 
mmtu&xMmiz&mmi] lt, j * • ^ u 1000 u ** • y ;u^^ 

X7 A/S) § 1 7 0^l^1-§7-^Xf-^^g5:^*^Jfa^$^5 o mi^mu 
tzo Z.ntf>t>%.ffiikWMM (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) HB&frgtmt kiZmWkLs 2 mM L-^;b^ 5. 
> (Life Technologies ) , 2. 5 U/ml ^-^ l> >- 2 . 5 # g/ml 7s h b 7 
h^^>>?£r& (Life Technologies) £^WU 1 0 %^&}JEtul*S (Intergen 
Company) £»Lfc RPMI-1640 tglfe (B7k»^Si#tt) 4>T-. 1 x 

1 0 6 fi/ml ttzZXolziZmLtzo 

M~ 1 0- 5 M©MiSia-C"!^Lfco 

ft©igftfp©PBMC £ 180^1 mubtz 9 6ft (¥J&) Micro Test 1 1 1™ tissue 
culture plate(Becton Dickinson) i^ifflri'-Mcl/zg/ul ©'J^'J 

h* (LPS) £ 1 0^1 -»Ufco ^©3 0#&. M£ 1 0/zl 
lfc<bl§rt!©MXtt>£$£ * *Mzmu U 71/- h C 7*7 7?- «y 7 L 
Ts 5%ilSi<b^llffl^{C^^T 3 7°C'T- 1 6 D#P^-f >*:l^- h Lfco 

it> M yf-&t«tax>lf>f A^f A7 7y*>f ifcfclftgiLTJS^ifi+Ofc. 
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MNF-attML- l/?££SLfco 9 6ft (£x;b) ©v-f *n*>i * 

-7u-ht#lRLfci/ilM r-*4>ts# (-fttfsft) £A*u n-x-f 

§">xjKZ) 4 5 0 nm T" © £ M-Vmax ™70p7I/-MJ - ^_ 
(Molecular Devices) Lfco tf-f h*^ >©IStttiV7 h-)i7 
Softmax "(Molecular Devices) "e«tftit"9-W r*^ >Mat|o^ 
S^iti&bT&^bfco t hTNF-aC^itlit^D-MiSkHN 
F - a (ENDOGEN) , *' 'J^ D-t;^t^fit M N F - a (Pharma 
Biotechnologie Hannover), "UM-*^— tf teGu/iftW* I gG(Jackson 
ImmunoRes. Labs.), *a&*t hTNF-a(INTERGEN)£*ft**U -ft> 
HWSyii^fflOl^fntffl^fco t M L— 1 /S^filcli^y 
^;Hfit h I L — 1 /J(Cistron) , U ^n-t;bk>y^ftb r IL-l/J 
(Biogenesis), HR P^DM-tfir^ I g G(Chemicon International), 
kHL-1 /9(R&D Systems) -ft, -ft, H&iaft&tftftMffl 

lMbi^)T4&3ILfci:#©1M b*^>©^l#fi£, LPS»trMLfch# 
©tK h*-f >©E2»*-eSiJofeS^ (%) T-^tfco 
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